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Abstract

Beef production in New Zealand is strongly seasonal and reflects the pattern of pasture
production on which livestock farming is based. Providing a more uniform supply of beef
cattle to processors has the potential to improve returns to the New Zealand beef industry, first
by increasing the market opportunities for New Zealand products, especially in the more
lucrative markets requiring fresh (short shelf-life) beef cuts, and second by improving the
utilisation of capital invested in processing.

The primary aim of this study was to investigate the potential of Out-of-Season (OOS) beef
finishing systems to reduce the seasonality of beef cattle supply to meat processors. The study
focused on developing an understanding of the biophysical, social and economic factors that
would affect the implementation of OOS polices for a sample of 14 farmers in the lower North
Island. A Farming Systems Research (FSR) approach provided the framework for the field
work and methods used in the study. A secondary objective of the study was to investigate the
applicability of Farming Systems Research (FSR) methods for obtaining an improved
understanding of the on-farm implications of OOS finishing systems and thereby enhancing the
relevance of the findings to industry stakeholders.

The first phase of the study involved semi-structured interviews with eight meat industry key
informants. Their views were obtained on the effects of the seasonal pattern of beef cattle
supply and the potential of OOS production systems to address this issue. Semi-structured
interviews with 14 farmers with contrasting farming resources in a defined study region were
then completed. Data was obtained from these farmers in order to identify the constraints, costs
and opportunities they associated with OOS beef finishing policies. The final phase of the
study included three in-depth case farm studies. The whole-farm computer simulation model
StockPol™ was used to investigate and quantify the costs and implications of OOS finishing
systems for each case farm.

The seasonal pattern of beef cattle supply was confirmed as being a major disadvantage for
processors and marketers in the New Zealand meat industry. Processing and marketing
representatives believed that on-farm OOS beef finishing systems provided a realistic option for
addressing the disadvantages. However, farmers believed that OOS finishing systems were less
suited to, and more demanding of, their pasture-based systems. The effects of OOS polices on
winter feed levels, summer pasture quality, and soil damage were identified by farmers as
constraints to their adoption. The simulation of alternative production systems for the case
farms suggested that premiums for cattle produced OOS would need to be about 20% above
normal schedule payments in order to compensate for the lower biological efficiency of OOS
systems.

While it was difficult to formally evaluate the success of the FSR approach, the methods used
proved successful in obtaining a detailed understanding of the constraints and impacts of OOS
beef finishing systems faced by farmers.
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Chapter One Introductlon
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1.1 INTRODUCTION

istorically beef has been a significant contributor to New Zealand's export earnings. For
H example, in 1995 beef represented 45% of export meat production and 46% of export
meat value (New Zealand Meat Producers Board, 1995). Overall meat production contributed
31% of the value of exports from the pastoral sector and 12% of the value of all exports from

New Zealand (Statistics New Zealand, 1995).

Beef production in New Zealand is seasonal. This seasonality is clearly shown in monthly
livestock slaughter data (Figure 1-1). Much of the seasonal pattern of livestock slaughter
results from limitations imposed on producers by the pattern of pasture production on which

New Zealand livestock farming is based, and the natural breeding cycle of the livestock farmed.

Number of Animals

H

Figure 1-1:  Monthly export beef slaughter pattern from 1992 to
1994.

Improving the continuity of beef production has the potential to increase returns to the New

Zealand meat industry by increasing its competitive advantage. Increased returns to the
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industry are expected at the marketing and processing levels if two important constraints are

addressed.

First, the seasonal nature of year-round beef supply has been recognised as an important
limitation to the development of markets requiring fresh (short shelf-life) beef cuts (Frith,
1992). These higher priced markets require a reliable, year round supply of quality chilled beef
cuts. Increasing the continuity of beef supply would assist the beef industry to target these
higher paying markets and improve the returns to participants in the beef production,

processing and marketing chain.

Second, the seasonal nature of livestock slaughter lowers the utilisation and efficiency of
capital and human resources invested in meat processing plants (Sheppard, 1982; Talyor et al.,
1982). To accommodate the peak supply in summer (Figure 1-1) processing companies have
built sufficient capacity to handle this throughput, but this capacity is significantly under-
utilised at other times of the year (Sheppard, 1982). A more uniform supply of beef cattle from
producers would, in the long-term, increase the utilisation of processing capacity and lower the

average fixed costs of processing.

Increased adoption of out-of-season (OOS) beef production systems on farms would help to
reduce the seasonality of beef supply. Out-of-season beef production systems involve farmers
producing a greater proportion of beef cattle for slaughter during the winter and early spring

months when livestock supply is traditionally low (Figure 1-1).

The main aim of this study was to investigate the potential use of OOS beef production systems
as a method to reduce the seasonal supply of beef cattle within the New Zealand beef industry.
The study focused on the on-farm implications of the use of OOS production systems in the

lower North Island.

1.1.1 Problem Statement

Most beef cattle farmers have not adopted systems to produce a greater proportion of their beef
cattle out-of-season, despite the potential advantages that a more uniform supply of beef

animals for slaughter could provide them and other stakeholders in the beef industry.

hapter One: Introduction 2



1.1.2 Primary Hypotheses

Farmers do not adopt OOS beef production systems because they:
a) do not fit their circumstances and biophysical constraints; and

b) are not sufficiently profitable to compensate for these constraints.

1.1.3 Primary Objectives

¢ To identify and investigate the biophysical, social and economic factors that affect
the potential to implement OOS policies for a sample of farmers, using a semi-
structured interview technique.

e To model and design OOS beef systems on different case farms, using a whole-
farm computer simulation model, and to incorporate information on farmers’
circumstances through their direct participation, in order to quantify the

productivity and financial returns of OOS production.

The methods used during the research are associated with the Farming Systems Research
approach, and in this respect the study had a secondary objective to investigate the applicability

of Farming Systems Research methods in the context of New Zealand pastoral agriculture.

1.1.4 Investigation of Farming Systems Research

The goal of the Farming Systems Research (FSR) approach to problem solving in agriculture is
to develop solutions and technologies with increased relevance to, and consequently higher
adoption by, end-users. To achieve this outcome, FSR methods seek to incorporate the
circumstances and constraints of farmers and other end-users of research through their active
participation in the investigation and development of solutions and technologies. FSR
represents an alternative approach to agricultural research and extension that should be able to
complement the traditional approaches applied in New Zealand. It has been successfully
applied over the past two decades in a large number of developing countries (Merrill-Sands,
1986; Tripp, 1991) and is increasingly being employed in developed countries in Europe and
Australaisa (Ison et al., 1992; Dent et al., 1994; Lussignea, 1994).

The use of OOS beef production systems represents an opportunity to increase farmers’ income
as a consequence of the improvements that continuity of supply provides to those involved in
the processing and marketing channel. However, increased income needs to more than offset

the costs that farmers are likely to incur from this change in management. Many factors,
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including profitability, will have an important influence on a farmer's decision to implement
management changes, such as OOS production systems (Brazendale et al., 1993; Reid et al.,
1993). The range factors that affect farmer decision making can be defined as farmer
circumstances. These include biophysical factors, such as rainfall and soils, and socio-

economic factors such as markets, farmer goals and resource constraints (Byerlee et al., 1980).

While, farmers may hold the view that there is considerable scope to increase their returns, it
would be hasty to assume that farmers are able, or want to respond to this opportunity (McRae,
1992). Therefore any exploration of the potential benefits to the meat industry of a more
continual supply of beef cattle must take into account the constraints and circumstances that
exist on farms to changing beef cattle production systems. In this study FSR methods are used
to develop an understanding of the constraints and circumstances of farmers in relation to the

use of OOS beef production systems.

1.1.5 Secondary Hypothesis

Farming Systems Research methods are appropriate for investigating the potential of OOS beef
systems and will enhance the usefulness and relevance of the findings to industry stakeholders,

and hence the overall value of the research.

1.1.6 Secondary Objective

To investigate the applicability of Farming Systems Research (FSR) to obtain an
improved understanding of the constraints to, and impacts of, management changes

required on-farm to produce higher proportions of beef cattle out-of-season (OOS).

1.2 OUTLINE OF THESIS

The New Zealand Meat Industry and the presence and implications of seasonality are
introduced in Chapter Two. The potential use of OOS production systems is discussed. The
development and definition of FSR research and extension methods is discussed and the role of

the Farmer First Research programme and the use of FSR in New Zealand is reviewed.

Chapter Three outlines the application of FSR as the research approach, and introduces and

discusses the specific methods used during the study.
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Chapters Four, Five and Six present details of the key informant interview, farmer interview
and case farm analysis phases of the research process, respectively. Each chapter involves a

description of the method, presentation and discussion of the results and findings.

Chapter Seven summarises and discusses the major findings of the overall study and evaluates
the study in relation to the stated objectives. The appropriateness of FSR methods in achieving

these objectives is also discussed.

Chapter One: Introduction 5



Chapter Two: Background and
Review of Relevant Literature

2.1 INTRODUCTION

B ackground information on the meat industry in New Zealand is provided in the first
section of this Chapter. The presence and implications of seasonality of supply within
the industry is also discussed. Farming Systems Research is discussed and defined as a

research approach.

2.2 THE NEW ZEALAND RED-MEAT INDUSTRY

The New Zealand meat industry is small in the context of world production. New Zealand
accounts for 7.8% of world mutton and lamb production, and only 1% of beef and veal
production (New Zealand Meat Producers Board, 1993a). However, a high proportion of New
Zealand's meat production is traded internationally. Around 97% of lamb production, 71% of
the mutton production, and 81% of the beef production is exported each year (New Zealand
Meat & Wool Board's Economic Service, 1994). For this reason New Zealand's meat industry
is unique in an international context, as overseas market prices strongly influence the prices

farmers receive for meat.

The red-meat industry is an important contributor to the New Zealand economy. In 1994/95 the
industry accounted for 4.9% of the nation’s Gross Domestic Profit (New Zealand Department
of Statistics, 1996). In 1995, the industry was the second most important export earner, behind
the dairy industry, with NZ$2.6 billion, representing 12.5% of the total value of exports from
New Zealand (New Zealand Department of Statistics, 1996). Capital investment in the industry
in 1996 was approximately NZ$25 billion, and it directly employs 58,000 people. Employment
related to the meat and wool industry is estimated to be 206,000 (Emst & Young, 1996). The

red-meat industry is therefore a substantial contributor to New Zealand's workforce.
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There are three main sectors of the meat industry within New Zealand: production; processing;
and marketing. While farmers make up the production sector, it is common for individual meat
companies to both process and market meat. Therefore the meat industry in New Zealand

consists of two main stakeholders; farmers and meat companies.

Most of the industry's $25 million of capital mentioned above is held on the 35,000 sheep and
beef farms ($22 billion) which employ 37,100 people. These farms cover 12.2 million hectares
and are New Zealand’s largest single commercial land-use (Emst & Young, 1996). In 1996, 28
meat export companies operated a total of 60 export meat processing plants. These plants
incorporated 65 sheep chains and 37 beef chains. The processors employed 21,000 people and

have $2.2 billion of capital invested in the industry.

While the red-meat industry is important to New Zealand, it is slowly declining in prominence,
as indicated by the changes in land-use in Table 2-1. The land area utilised for sheep and beef
cattle farming reached a peak of 11.4 million hectares in 1985 after a period of government
subsides, including the Livestock Incentive Scheme and Land Development Encouragement
Loans (Rayner, 1990). Since 1985 the area in sheep and beef cattle production has declined to
9.5 million hectares (1995), a drop of 14%. Correspondingly, sheep numbers have declined
from a peak in 1986 of 68 million to 48 million in 1996. Over the same period beef cattle
numbers changed slightly from 4.9 million to 5.0 million. In contrast, the land area used by the
other major biomass producing industries (especially forestry) have increased over the last 25

years (Table 2-1).

Table 2-1: Change in agricultural land-use areas in New Zealand.
1985 1990 1995 % Change (10 yrs)
Sheep & Beef 11,356 10,392 9,461 -17%
Forestry 1,098 1,304 1,658 +34%
Dairy 1,256 1,433 1,807 +30%
Deer 64 178 218 +71%
Pipfruit 8 15 17 +53%
Kiwifruit 15 18 11 -27%
TOTAL 13797 13,340 13,172 -5%

Source: (MAF Policy. 1996).

The dynamics of change in the meat industry have been driven mostly by profitability, and this
ultimately must reflect market demand and price (Davison, 1995). Returns to the industry are
low, averaging 2-3% on equity for farms and processors (Emst & Young, 1996). Depressed
meat prices and a high exchange rate has resulted in reduced farm profits since the 1994
financial year (MAF Policy, 1996). The opportunity cost of investing in sheep and beef cattle

production is high when compared to dairy, deer and forestry. The net present value per
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hectare for dairy is estimated at $11,400, deer $4,900, forestry $4,000 and hill country sheep
$2,800 (Emst & Young, 1996). Urban development in "lifestyle” blocks is also gradually

taking up significant areas of finishing land around urban centres.

Overall, the industry's low returns between 1985 and 1995 have resulted in a loss from the
industry of two key inputs: land (Table 2-1) and human capital. While the loss of human
capital is difficult to quantify, the rising average age of sheep and beef cattle farmers suggests it

is serious (Figure 2-1).

o] Male Farmers - Female Farmers
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Source: (Ministry of Agriculture and Fisheries, 1996).

Figure 2-1: Change in average age of male and female farmers.

The challenge for the meat industry is to build profitability into the sector for both the farm
suppliers and the export processors (Davison, 1995). Both must be profitable for the New
Zealand meat industry to remain competitive in the international market for meat. The industry
has responded to low returns for their products in the two areas that industry stakeholders can
most easily exercise influence: increasing the efficiency of the production and processing

sectors; and product diversification to meet the changing demands of markets.

2.2.1.1 Productivity
The productivity of the New Zealand meat industry has increased over the last decade.
Processing companies were substantially more efficient in 1995 than in 1982, as illustrated in

Table 2-2.
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Table 2-2: Change in export slaughter facilities and capacity (1982 versus 1995).

1982 1995 % Change
No. of Companies 17 27 +59%
Cattle Processors
No. of Companies NA 18 -
No. of Plants 32 37 +16%
No. of Chains 32 37 +16%
Daily Capacity 20,000 12,450 -38%
Sept. Year (000s) 1,643 2,060 +25%
Days to Process at 82 165 +101%
Capacity
Sheep Processors
No. of Companies NA 18 -
No. of Plants 42 32 -24%
No. of Chains 110 65 -41%
Daily Capacity' 370,000 210,000 -43%
Sept. Year (000s) 39,000 31,400 -20%
Days to Process at 105 150 +43%
Capacity
No. of Employees 34,000 20,000e -41%

1 lamb equivalents, where 1 sheep = 1.15 lambs.
Source: NZ Meat and Wool Board's Economic Service.

NZ Meat Producers Board.

NZ Meat Industry Association.
Efficiency in the meat processing sector is significantly affected by plant utilisation. Increased
plant utilisation lowers fixed costs per unit of production. The daily capacity figures shown in
Table 2-2 are based on the industry maximum weekly throughput achieved in the season,
divided by an assumed 5.5 working days each week, to obtain the *‘daily processing capacity
throughput equivalent”. The daily processing capacity of sheep chains in 1995 was 43% lower
than 1982, while lamb and sheep processed, on a lamb equivalent basis, declined by 20%. This
meant that it would take 45 more days at capacity to process lamb and sheep in 1994-95

compared to 1982. This implies the industry has achieved a 43% increase in plant utilisation

for sheep processing relative to the capacity in 1982 (Davison, 1995).

There was also a large capacity relative to the supply of cattle in 1982, as illustrated by the fact
that the annual kill could have been processed 82 days. In 1994-95 the supply of cattle could
have been processed in 165 days, representing a 101 per cent increase in plant utilisation

compared to 1982 (assuming other factors are constant).

Farm (production) productivity has also increased over the last decade, but not to the same
extent. One key measure of productivity for New Zealand sheep and beef cattle farms is meat
production per hectare. Between 1990 and 1995 the average output of meat per hectare

increased by 11% (Ministry of Agriculture and Fisheries, 1996). The increases in farm
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productivity are also shown in the gains made in other production indicators over the last
decade (Table 2-3).

Table 2-3: Changes in farm productivity indictors for meat production.
1986/87 1990/91 1994/95

Average Export Beef 240.9 246.7 262.9
Carcass Weight (kg)

Average Export Lamb 13.4 139 15.0
Carcass Weight (kg)

Average Calving % 83.3 85.7 85.5
Average Lambing % 100.3 102.8 109.3

Source: NZ Meat and Wool Board's Economic Service.

2.2.1.2 Product Diversification
Because 85% of New Zealand's annual meat production is exported, the meat industry is
heavily dependant on the prices received in overseas markets. This contrasts with most other
major meat producing countries where the domestic market sets the prices received for meat

(Davison, 1991).

Markets for New Zealand’s red-meats are changing rapidly. While GATT (now WTO) has
generally improved access into foreign markets, red-meat is facing increasing competition from
white meats and other food products such as pasta, pizza and vegetarian dishes. This is causing
a strong swing away from read meat, and particularly beef, consumption in the industry’s

traditional markets (Table 2-4).

Table 2-4: Population and per capita meat consumption in selected countries’.
1985 1995 % Change
Population (m) 871 945 8.5
Consumption (000t)
Beef 23,284 24,660 59
Pork 22,285 27,812 24.8
Sheepmeat 2,161 2,513 16.3
Poultry 16,186 24,529 51.5
TOTAL 63,916 79,514 244
Consumption (kg/hd)
Beef 26.7 26.1 -2.4
Pork 25.6 29.4 15.1
Sheepmeat 25 2.7 7.2
Poultry 18.6 26.0 39.7
TOTAL 73.4 84.2 14.7

'Countries include the European Union, North America, the Middle East, Japan, Korea, Australia and New Zealand.
Source: USDA, FAO publications, New Zealand Meat and Wool Board's Economic Service.
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The New Zealand meat industry has responded to changing market demands and increased
competition through market and product diversification. Table 2-5 shows how the markets for
New Zealand beef products have diversified, with reduced reliance on the United States market.
However, there has been less change in the proportion of beel

f exported as carcases, cuts, and manufacturing beef (Table 2-6), indicating only small changes
in product diversification. More opportunities appear to exist for diversification of beef

products with New Zealand still being largely reliant on the United States manufacturing beef

market.
Table 2-5: Percentage of beef exports (tonnes) to major markets.
1987 1991 1995
United States 79% 76% 65%
Canada 8% 8% 12%
North Asia 5% 8% 15%
Pacific 3% 2% 2%
Other 4% 8% 17%
Source: New Zealand Departinent of Statistics - Overseas Trade Statistics.
Table 2-6: Percentage of export beef production' shipped as carcases, cuts and

manufacturing grade beef.

1984 1989 1994

Carcases 0% 4% 7%

Cuts 22% 24% 21%

Manufacturing 77% 2% 72%
Grade

! Tonnes of shipping weight, excluding veal.
Source: New Zealand Meat Producers Board.

The need for increased market and product diversification was recognised by the New Zealand
Meat Producers Board in a document titled ‘Strategic Plan - 1993-2000" (New Zealand Meat
Producers Board, 1993a). A new direction for the industry was advocated that focused on
diversifying and adding value to meat products in order to reposition them at the top end of
export markets. This strategic plan sought to move away from commodity trading to focus
instead on markets that are prepared to pay for product quality and customer service, thus

ultimately providing increased and more sustainable returns to the meat industry.

2.2.2 Seasonality of Beef Production

New Zealand is situated in the South Pacific and has a predominately oceanic and temperate
climate. Rainfall is abundant, although the El Nino Southern Oscillation weather pattern causes

seasonal and regional patterns. The abundance of water, combined with rapid geological
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activity, and the presence of temperate rain forests, has formed soils that are fertile and high in
organic carbon. These factors combine to provide New Zealand with an international

comparative advantage in pastoral based agricultural production (Emst & Young, 1996).

The European colonisers exploited this feature of New Zealand. Removal of rain forests
opened up large areas of land for grassland agriculture. Much of this land consisted of steep
hillslopes suitable only for grazing with animals. Sheep, and later cattle, were use to harvest
pasture off the hillsides. Thus, agriculture in New Zealand developed on the basis of a
ryegrass-clover forage system that allowed for relatively low input, pastoral farming. The main

products of this system include meat, wool and milk.

However, because the climate is sufficiently mild to graze animals outdoors all year round,
agriculture in New Zealand is subject to a significant seasonal variation in product supply. In
general, there is sufficient pasture growth in the winter months to feed animals at around
maintenance levels, but insufficient growth occurs to allow a steady year round supply of
product (Reardon, 1978; Emst & Young, 1996). In contrast, the more severe winters in
northern Europe and the United States require the housing of animals over the winter when they
are fed with compound feeds. This more controlled environment allows for a more continual

supply of product, but has higher direct costs for production.

The history of the meat industry’s markets also has contributed to the current seasonal pattern
of production. For much of its past, the New Zealand meat industry existed solely to supply the
British market in its off-season. Between 1883 and 1954 all New Zealand beef and sheepmeat
exports went to the United Kingdom as frozen whole carcasses or frozen hind quarters (New
Zealand Rural Press Ltd, 1990). This market had a reliable and predicable demand and a stable
exchange rate. The industry found itself focused on trading undifferentiated (commodity)
product for the British winter. However, Britain joined the European Community in 1973,
which largely curtailed access to this market, and reduced the need for this off-season

complementarity in the supply of agricultural food products to Great Britain.

2.2.3 Implications of Seasonal Beef Supply

The seasonal pattern of beef supply impacts on the meat industry. These implications were
introduced in Chapter One, and are now discussed in more detail. To discuss these implications
it is useful to consider the beef industry in its wider context. The beef marketing channel can

be defined as the physical and organisational system linking beef producers and consumers
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(Street, 1990). A range of players including processors, packers and distributors play a role in
transforming the raw product into forms which are suitable to retailers and caterers who are the
direct interface between the production sectors and consumers. At every stage of this
marketing channel players are faced with a range of opportunities and constraints. Overall, the
marketing channel is a demand-driven exercise with players constantly planning for survival,
efficiency and profit. The marketing channel therefore reflects the changing consensus
between the different interests of the range of players involved from producers through to

consumers.

Figure 2-2 shows some of the issues and pressures involved in the marketing channel in
increasing the continuity of beef supply. The future pattern of beef supply (represented by the
pendulum at the top of the figure) will depend on the countervailing pressures at each stage of
the marketing channel (shown in lower section of figure). There are conflicting interests, and
therefore pressures to the left and right, at any given level of the chain and also between levels
(Street, 1990). The pressure for continual supply of beef products begins with the consumer,
who expect products to be available year round. Retailers respond directly to this consumer
pressure by demanding regular delivery from suppliers (New Zealand Meat Producers Board,
1993b). As the major players in the New Zealand meat industry, meat companies and farmers

are directly affected by these market signals.

2.2.3.1 Meat Companies
The main advantages of obtaining a more continual supply of beef to meat companies are

described under the headings of marketing and processing efficiency.

Marketing

The availability of product over a longer period of the year could contribute to a better flow of
product into world markets by providing flexibility and control at sale. In recent years, there
has been an increase in the number and type of markets to which New Zealand meat companies
supply beef (Section 2.2.1.2). Supplying these more diverse markets involves meeting different
customer needs with regard to the type and quality of product. Also, regular and timely
delivery of product is becoming increasingly important (New Zealand Meat Producers Board,
1993b), especially in the markets demanding chilled primal cuts. A more continual livestock
kill would enhance the ability of meat companies to target these lucrative markets (Reeves,
1995). These high-value chilled markets are considered to be important to the long-term
viability of the beef industry (New Zealand Meat Producers Board, 1993a), which is positioned

in the increasingly competitive consumer market for meat.
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Stannard, 1984). As introduced in Section 2.2.1.1, the efficiency and therefore profitability of
meat companies is dependant to some degree on the level of utilisation of their facilities
(Sheppard, 1982). The seasonal nature of beef cattle production and historical construction of
capacity to process this supply means that meat processing plants are under-utilised during the
off-season. This under-utilisation leads to higher per unit processing costs, and thus, decreased
company profits and increased killing charges to farmers. In addition to reducing required
processing and storage capacity, a more uniform supply would facilitate the marketing

advantages described previously.

2.2.3.2 Farmers
Seasonal climatic conditions result in a seasonal production pattern under New Zealand’s
pastoral beef production systems. Farmers’ ability to produce stock at different times of the
year is constrained by the nature of their farming environment. In order for any change to be
made in the seasonal supply of beef cattle for slaughter, it will be necessary for animal feeding
systems to be altered to overcome the seasonality factor. Since any alteration away from the
present system is likely to result in increased production costs, farmers will require adequate
incremental rewards to cover the extra costs of OOS production. While there may be no direct
benefits for farmers to produce beef cattle OOS, there exists an opportunity for farmers to
receive a share of the benefits gained by meat companies from a more continual supply of beef.
This is likely to occur through decreased killing charges and payment of premiums from meat
companies to farmers for OOS livestock. Out-of-season beef production systems and their

likely on-farm effects are described in Section 2.2.4 below.

2.2.3.3 Addressing Seasonality
Strategies to reduce the seasonality of meat production can be considered at different levels in
the industry. For example, processing companies have developed packaging and storage
technologies to extend the shelf-life of meat products. This technology reduces the effects of
seasonal meat production by providing marketers with more flexibility with selling times.
However, seasonality within the meat industry stems from the seasonal supply of livestock from

producers, thus, there is potential to address the seasonality problem at the farm level.

2.2.4 Out-of-Season Beef Cattle Production

In general, increasing the continuity of beef supply would involve farmers producing more beef
cattle ready for slaughter during the winter and early spring months, when supply is

traditionally low (Figure 1-1). For the purposes of this study ‘OOS’ beef production is defined
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as finishing cattle for slaughter within the three month period between August and October.
‘Shoulder’ beef production includes the two month periods either side of the OOS range, i.e.
June-July and November-December. Producing beef cattle for slaughter during the remainder
of the season from January-May is defined as ‘traditional’ beef production. These definitions
are based on New Zealand beef slaughter figures and reflect periods of high and low supply of
beef cattle to processing plants. Figure 2-3 shows the defined periods against average monthly

beef slaughter numbers from 1991-94.
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Figure 2-3:  Definition of OOS, Shoulder and Traditional Beef
production periods relative to the average number of
beef cattle slaughtered between 1991-1994.

Out-of -season beef production systems are likely to influence farm management decisions
through the need to modify stock and pasture management. Beef cattle can be grown at a
reasonably flexible rate over their 12 to 3% year lifespan, and while this allows some control
over slaughter time, the availability of feed is a dominant factor in the ability to achieve this.
Efficient, low cost grazing systems seek the best match between feed supply and demand in
order to optimise pasture utilisation and avoid the expense of feed conservation and/or
supplementation. OOS production may result in a poor match between feed supply (pasture
growth) and feed demand (animal requirements) (McCall, 1992), which may decrease the

efficiency and profitability of these systems (Sheath et al., 1987; Gray et al., 1989).

There is also more risk associated with achieving target liveweight gains with OOS production
systems when animals must achieve high average daily gains during periods of highly variable
pasture growth, such as autumn and early winter. Maintaining pasture quality is critical in any

pastoral finishing system (McCall, 1992), and OOS production systems may be less suited to
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controlling this quality, and thus may involve more pasture conservation. Also, farming heavy
animals during the winter may increase pasture damage through pugging which in turn can

reduce spring growth and animal performance (Thomson et al., 1992; Haynes, 1995).

The likely management changes required for OOS production systems and the associated extra
costs must be outweighed by improved financial returns before farmers are likely to consider
their implementation. Using simulation modelling, McCall (1992) estimated that an OOS
system for a farm selling steers at two years of age in September, and also at three years of age
from June to August, must carry 30% less stock, and make 30% more silage than a traditional
system. For this example, McCall (1992) reported that the OOS schedule would need to be

20% higher than prices received during December and March.

The level of schedule premiums will strongly affect the profitability of OOS beef production
systems. The level of profitability required of OOS systems, in order to entice their increased
adoption by farmers, will depend on the combination of the farmer wants and needs (i.e.
farmer’s objectives and goals) with physical resource factors such as soil type and fertility,
topography, climate and labour. Also, less tangible issues such as knowledge and
understanding of OOS production and the farmer’s attitude to, and perception of risk associated
with this system of beef supply will influence his/her decisions. The sum of the factors that
influence a farmer’s decision with respect to a policy change or the adoption of a new

technology are described as the ‘circumstances’ of the farmer (Byerlee et al., 1980).

Despite the historical and current premiums for OOS production (Figure 2-4), the seasonality of
beef production has changed little (Figure 2-5) and remains an issue for the meat industry. This
suggests that farmers perceive that OOS premiums to be insufficient to cover the direct, and
also the less tangible, costs of production. Nevertheless, farmers are responsive to market
signals (McRae, 1992), and the opportunity therefore exists to increase the continuity of beef
supply through the payment of higher premiums for OOS beef cattle. Premiums will need to
reflect the greater cost of finishing cattle OOS, and production systems will need to be
compatible with farmer circumstances before the required management changes will be

entertained by beef producers.
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Figure 2-5:  Average export beef slaughter pattern for 1977-1980
and 1991-1994 periods.

Consequently, an investigation of the potential benefits of a more continual beef supply within
the beef industry must take account of the on-farm costs and constraints to, and implications of,
the required changes to beef cattle production systems. It would be hasty to assume that
farmers want to, and are able, to respond to this opportunity. The basis of this study is to
explore the on farm issues and implications of OOS beef cattle production systems. A Farming
Systems Research approach, which is described in the next section, is used to incorporate the

perspectives of farmers and other stakeholders into the research process.
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2.3 FARMING SYSTEMS RESEARCH

As introduced in Chapter One, Farming Systems Research (FSR) is a systems-based approach
to problem solving in agricultural research and extension. The approach is aimed at generating
solutions and technologies that are relevant to the end-users of the research, and achieves this
by incorporating information on their circumstances and constraints through their formal

participation in the research process.

2.3.1 Systems Thinking

As the name implies, FSR incorporates systems thinking and approaches to address issues in
agriculture. Systems thinking evolved in the 1920’s when biologists began to doubt the
usefulness of a purely reductionist approach in the investigation and understanding of
biological organisms (Checkland, 1981a). Reductionism involved the division of an entity into
its basic components. These components are analysed as discrete entities, to explain their
behaviour, and then the individual explanations are aggregated to represent an understanding of
the behaviour of the whole entity (Dillon, 1973). In contrast, systems thinking viewed the
organism as a group of interacting, interrelated components operating together for a common
purpose. Each component affected the properties of the system as a whole and each part was
seen to be dependent on other components in the system for its own properties (Dillon et al.,
1978; Spedding, 1979). The components in the system interacted and adapted to each other in a
process of mutual influence, by continual feedback and adaptation (Spedding, 1979; Jamieson,

1985).

A systems approach is one in which a system is identified, described, studied, understood
and/or improved in a way that serves a purpose (Spedding, 1994). A description of a system
includes its contents (components, interactions, sub-systems), boundary, inputs and outputs and
a reference to the context in which it operates. A system is made up of smaller sub-systems and
is itself a sub-system of a higher system. For example, a cow may be viewed as a system. It is
a group of interacting components (e.g. heart, lungs, etc.) operating in a co-ordinated way. The
individual components can be view as systems themselves. The cow's heart, for example, is a
group of individual and interacting cells. From a broader perspective, the cow can also be seen
as a sub-system of the system defined as the farm. Thus, systems are very diverse in their

character and level of complexity.

Checkland (Checkland, 1981b) distinguished between 'hard' and 'soft' systems. Hard systems

are characterised by easy-to-define objectives, clearly defined decision making procedures and
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quantitative measures of performance. These systems tend to be mechanical, although some

biological systems fall into this category as well.

In contrast, soft systems tend to have objectives that are hard to define, decision making is
uncertain, and measures of performance are often qualitative. People are commonly more
intimately involved in soft systems. Human behaviour tends to be less predictable, thus adding
to the complexity of the system. Soft system approaches recognise that a common factor
contributing to the complexity of situations which involve humans is the fact that different

people define the nature of the problem differently (Checkland, 1981b).

2.3.2 FSR, a Systems Approach

Farming Systems Research represents one approach to systems analysis and synthesis. The
desire to generate solutions and technologies that are more relevant to the end-users of research,
implies that these end-users are central to the system of interest. Commonly FSR views the
farm as a system, and a central component of this is the farrner and farm family. Thus, FSR
acknowledges the importance of the farmer’s perspective in the analysis of farm systems and
the definition of problems and opportunities within those systems. While farmers may agree
that they want to increase their profits, this can only be achieved within a wide range of
constraints (Checkland, 1981b). These constraints include biophysical and economic factors,
but the goals and values of the farmer are also important. Many farmers prefer to reduce risk,
to incur less work, or to gain other satisfaction than to make additional money (Brazendale et
al.,, 1993; Spedding, 1994). By incorporating these perspectives into the research process,
changes or improvements to the system can be developed that are more relevant to, and
therefore more likely to be accepted by the stakeholders who operate within those systems

(Jamieson, 1985).

Systems thinking provides a framework for representing, analysing and influencing the system
of interest to achieve a desired end state. As outlined previously, systems approaches view
problems from a holistic perspective, allowing the nature and context of the problem to direct
the process of inquiry. The FSR approach has its basis in systems thinking. It acknowledges
the complex nature of interactions within a farming system and the significant influence that

the goals and values of the farmer and farm family have on the operation of the farm system.
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2.3.3 Evolution of FSR

The Green Revolution was a significant event in the development of FSR by contributing to the
debate about, and strengthening the role of systems thinking in the context of rural development
and agricultural research. The Green Revolution was sparked in the 1950's and 60's by
increasing concerns about human poverty and hunger in a growing world population.
International agencies for agricultural development and research sought to address this situation
by transferring capital and technology from the rich industrialised nations to the poorer
countries because it was widely believed that this would eventually result in their development

(Jamieson, 1985).

Despite early successes of the Green Revolution in increasing food production (Falcon, 1970),
concerns were increasing over the apparent inequality created by the predominance of farmers
with relatively high levels of resources (resource rich farmers) adopting the new technology
(Chambers et al., 1987a). Green Revolution technology was appropriate where there was
adequate water, and farmers had access to sufficient monetary resources to purchase the seeds,
fertilisers and pesticides required (Simmonds, 1985). However, for the farmers who did not
have this level of resources the situation did not change. The problem of rural poverty related
not only to the total amount of food produced but to who produced it and who could obtain it

(Chambers et al., 1985).

As a consequence in the mid 1970's, a new view on agricultural technology development and
research began to emerge. By the 1980’s, what had started as a mixture of ideas emerged as a
dominant concept (Simmonds, 1985). This new approach was labelled Farming Systems
Research (FSR) and was concerned with ensuring that farmers with few resources benefited

from the new agricultural technologies (Biggs, 1985).

The evolution and application of FSR took place in developing countries (Merrill-Sands, 1986;
Tripp, 1991) where the traditional approach to agricultural research had been the Transfer of
Technology (TOT) model (Chambers et al., 1987b). In this model researchers define research
priorities and design experiments which are conducted under controlled conditions and the
results are handed down to farmers and extension workers. The TOT approach resulted in
significant increases in productivity and profitability in the developing country context
(Chambers et al, 1985). However concemns were raised regarding the non-adoption of
technologies by some farmers, particularly those that operated in less favourable conditions

with few resources (resource poor farmers). Investigations determined that there appeared to
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be differences in the selection and evaluation processes of farmers and agricultural scientists
(Chambers et al., 1987b). The TOT approach involved the development of technologies on
well-equipped research stations remote from farmers. It was suggested that these technologies
were not widely used on the smaller less developed farms, because they did not fit the farmers’
needs and their physical, social and economic conditions. FSR emerged in response to this lack
of adoption and represented a fundamental change in perspective by agricultural researchers

towards agricultural development (Saint et al., 1977).

2.3.4 Characteristics and Forms

The name FSR has been associated with many different projects and research approaches with
varying interpretations and components of the FSR philosophy (Byerlee et al., 1982).
However, some basic concepts are common to much of the literature that describe the FSR

philosophy. In general:

o FSR is interested in the generation of technologies and solutions which are
relevant and viable to farmners. This will take place only when the process is
based around a full knowledge of the specific existing farming systems into
which the technologies are to be implemented (Jamieson, 1985).

o the technologies should not be solely evaluated in terms of technical
performance, but also with regard to their relevance to the goals, needs and

circumstances of farmers (Merrill-Sands, 1986).

The term FSR does not apply to a single approach, but it generally refers to a set of methods
associated with the diagnosis of farm problems, the design of altemative solutions or
technologies, the evaluation of these solutions on farms, and the diffusions of the technologies
to identified target farmers. In broad terms FSR is an approach that:
(i) views the farm as a system, and central to the farming system is the farmer and farm
family.
(i1) is concemned primarily with the understanding and solving the problems of the farming
system. The farm family is by definition the major beneficiary of the research.
(iii) is by nature dynamic and iterative.
(iv) inherently requires the active participation of farmers in the research process.
(v) adopts on-farm research as a component of the research process.
(vi) requires by definition researchers and practitioners to work in multi-disciplinary teams

(Dillon et al., 1978; Norman, 1978; Simmonds, 1985; Merrill-Sands, 1986).
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The evolution of FSR in differing contexts and environments has meant that many interests,
points of emphasis, and emerging themes have become associated with the term "farming
systems research” (Merrill-Sands, 1986). As a result, a confusing array of terminology and
interpretations has emerged and this has led to confusion and misunderstanding about the
objectives and role of FSR. This has generated doubts over the credibility and usefulness of
some FSR research (Byerlee et al., 1982; Dillon et al., 1983). As a result, many practitioners
have distanced themselves from the title of FSR, and developed other approaches that strongly
reflect FSR in content. Some of the more significant of these approaches include: On-farm
research (Tripp, 1991); Farmer-back-to-farmer (Rhoades et al., 1982); Farmer-First and Last
(Chambers et al., 1985); Farmer Participatory Research (Farrington et al., 1988); Participatory

Action Research; and Participatory Rural Appraisal (Etling et al., 1994; Okali et al., 1994).

2.3.5 Participatory Methods

While the aim to incorporate the circumstances of farmers into the research process was
common to FSR approaches in general, the methods of this incorporation varied. One of the
common distinctions between FSR approaches was the varying degree and nature of farmer and
end-user participation in the research process. FSR literature is increasingly supportive of the
more participatory approaches to problem solving. Proponents of these more participatory
approaches advocate that the best way to incorporate the knowledge and perspective of farmers
is through their active involvement in the research process (Moris et al., 1994). The more
participatory FSR approaches seek to utilise the knowledge of the farmer directly and thus rely
less on the ability of the researchers to understand farmers’ circumstances. This active
participation is aimed at increasing the relevance, ownership and adoption of solutions and

technologies generated from the research.

Participatory approaches utilise techniques that improve the communication between end users
of research and individuals within the scientific community. They also rely on techniques that
support the participation of farmers and communities in the identification and solving of

problems in which they are involved.

Rapid appraisal techniques (Chambers, 1993) and on-farm research were core components of
the FSR approach. Rapid appraisal techniques were used as the starting point for understanding
a problematic situation and its context. These techniques commonly involve the collection of

relevant secondary data, direct observation, and interviews (Beebe, 1985). On-farm research
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was commonly used later in the research process and involved the implementation and
evaluation of potential solutions and technologies in the context of the end user. On-farm trials
helped to focus research by highlighting constraint variables, and better defining the

requirements of the solution.

More recently, the wider acceptance of FSR in developed countries has been supported in part
by the development and application of related approaches, such as soft systems approaches
(Rosenhead, 1989), in areas other than agriculture. Soft system approaches emphasise
stakeholder participation and provide a general framework for working through problematic
situations to a point where action to improve the situation may be defined. The aim is to
describe and model the problematic situation from the perspectives of those involved in the
situation (Checkland et al., 1990). The clarification of the different perspectives leads to
greater understanding of the issue by all parties, and is used as the basis for debate and
discussion among the parties to define action to improve the situation (Reid, 1996). The
incorporation of the different perspectives into the description of the issue aids in the
development of action that is aimed at improving the situation, and is more relevant and

acceptable to all parties.

2.4 FARMER FIRST RESEARCH

A Farmer First Research group was established in the Department of Agricultural and
Horticultural Systems Management at Massey University in 1992, with the goal to investigate,
build on and adapt the FSR approach to define and address the range of complex issues facing
New Zealand agriculture at the farm and industry level (Reid, 1996). Farming Systems
Research offered an approach to agricultural research and extension that complemented the
traditional 'top down' approach applied in New Zealand and was increasingly being employed
in developed countries in Europe and Australaisa (Ison et al., 1992; Dent et al., 1994;
Lussignea, 1994). The systems and participatory elements of FSR provide a contrasting
framework for solving problems in New Zealand agriculture, and create the potential to add to

and complement the traditional model.

The traditional approach to agricultural research in New Zealand fits the description of the
"transfer of technology model (TOT)" (Section 2.3.3) given by Chambers & Jiggins (1987b).
As in the developing countries, support for the potential of FSR in New Zealand arises from
concern about the lack of uptake by farmers of research results (McRae, 1992), and about

farmers apparent lack of willingness to consider changes to their farming systems. Moore
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(1990) presents data largely based on informal evidence to support this concern in New Zealand

agriculture.

Over thirty years ago McMeekan (1963), a prominent applied agricultural researcher in New
Zealand, praised the major impact agricultural research and extension had made on agricultural
output. However, he also warned that unless research concentrated on the clearly defined needs
of the industry, it would move from an applied to a basic orientation, and would not be as
useful to the industry as it had been. Given the current concemn over the lack of uptake of

research results, there must be doubts that McMeekan's warnings have been acted upon.

In 1990, the Foundation for Research and Technology (FORST) was formed in New Zealand to
perform the primary function of allocating and prioritising funds for research and development
(MoRST, 1993). This was part of the re-structuring of Government funded research that saw
funding becoming output-based rather than institution-based (Theron, 1990). Improving the
adoption of research results is a high priority for FORST, which views this as an integral part of
the research process (MoRST, 1993). FoRST believes that there needs to be increased end user
participation in identifying research and science needs and in defining how research can be
adapted and transferred into a product or process (Wright, 1993). Thus, research funding
priority was reassessed to give more importance to projects that incorporate technology
transfer, increased end user participation, and have a higher probability of adoption of research

results (MoRST, 1993).

Agricultural researchers and research funders have recognised the need to assess alternative
research and extension models in New Zealand (Mueller, 1993; Wright, 1993; C. Alma Baker
Trust, 1995). The Farmer First Research group at Massey University argues that FSR is an
approach to agricultural research that "will complement traditional research to ensure that [New
Zealand] farmers' needs are kept central to the research process” (McRae et al., 1993, p.637)
thus increasing the relevance of the research process to its end users, and thereby improving the

uptake of research results.

2.5 SUMMARY

Increasing the continuity of supply of cattle for slaughter through OOS beef finishing polices
would bring benefits to the marketing and processing sectors of the NZ meat industry. In order
to realise this opportunity however, a substantial cornmitment is required from farmers, who

will be asked to change their management systems. A knowledge of the constraints and
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circumstances of farmers in relation to these management changes is required if appropriate
OOS beef production technology is to be developed and implemented. This is where the FSR
approach, with its basis in systems thinking and participatory methods, can contribute to the
investigation of OOS beef production. As such, FSR methods will help to enhance the
relevance of the research to the stakeholders involved. The application of the FSR approach to

this study is discussed in the next chapter.
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Chapter Three: Research
Approach

3.1 INTRODUCTION

ﬁ pplication of a Farming Systems Research (FSR) approach in this study is discussed in
this chapter. An overview is provided of the three major research phases of the study,

and data collection and analysis methods are also described and discussed.

3.2 RESEARCH APPROACH

A FSR approach to problem solving with emphasis on systems thinking and stakeholder
participation is applied in this study (Section 2.3). The approach and scope of this study
generally fits within the framework outlined in Figure 3-1. This is a soft systems approach and
involves describing and gaining an understanding of a problematic situation from the differing
perspectives involved. Through this process, relevant alternative systems or system changes
that would potentially improve the situation are developed. These systems are analysed and
compared with the problematic situation, providing the basis for discussion and debate as to
action that could be taken to bring about such improvement in the situation. The specific
methods and sequence of the process are flexible and iterative in order to accommodate a wide

range of situations.
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Figure 3-1: A soft systems approach framework.
Adapted from Checkland & Scholes (1990).

oft system approaches place emphasis on stakeholder participation to identify and describe
roblem situations. In this study the present seasonal pattern of beef production represents a
roblematic situation in the New Zealand meat industry for the reasons discussed in Chapter
ine. While the study initially scoped and described the problem from the perspectives of the
1ain stakeholders involved, it generally focused on the analysis of one relevant system, i.e., the
icreased use of OOS beef production systems on farms. This alternative was identified by
idustry commentators (Frith, 1992) as a realistic option with the potential to improve the

\dustry problem at the farm level.

.3 RESEARCH PHASES

ollowing a review of relevant literature, the study consisted of three major phases: key
formant interviews; farmer interviews; and case farms studies. These phases and their
:lationship within the research approach are briefly discussed below. Details of the method
1d findings of each phase are developed fully in chapters Four, Five, and Six, respectively.

7hile these phases were carried out sequentially, deliberate overlap occurred.
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3.3.1 Phase One: Key Informant! Interviews

Individuals with knowledge of various aspects of the meat industry were interviewed using
semi-structured interview techniques (Section 3.4.1) to provide their perspectives on the
problem of seasonal beef supply and OOS beef production. This provided a holistic overview of
the problem within the “environment” of the meat industry in which farmers operate. The
review of literature and interview process also confirmed that the on-farm use of OOS
production systems was an important and realistic option for achieving a more continual supply

of beef.

3.3.2 Phase Two: Farmer Interviews

This phase focused on developing an understanding of the on-farm constraints and implications
of OOS beef production systems. Farmers were interviewed personally, again using the semi-
structure interview technique. The farmer interviews were completed within a transect of the
Manawatu region and included farms in a range of biophysical circumstances. Data collected
from the interviews were analysed and summarised to provide a description of the constraints

and circumstances of farmers in relation to the use of OOS beef systems.

3.3.3 Phase Three: Farm Case Studies

A more in-depth investigation of the use of OOS beef systems was carried out on three case
farms. Whole-farm simulation modelling was used to examine, with the farmer, various
management options for finishing beef cattle OOS. The modelling also enabled the financial

and feed effects of the OOS management options to be estimated and quantified.

3.4 RESEARCH METHODS

3.4.1 Personal Interviews

Interviews are data collection methods used to elicit individuals’ knowledge, experiences,
opinions, aspirations and feelings (Ackroyd et al., 1983). They are encounters between a
researcher and a respondent in which the discussion focuses on the subject of the research. The

dialogue is the raw data which is analysed by the researcher at a later point in time.

1 A key informant in agriculture is an individual who is accessible, willing to talk, and has a great depth of
knowledge about an area, crops, credit, marketing and other problems (Rhoades, 1985b).
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Personal interviews have been used as a core method in FSR approaches (Section 2.3.5)
because of their ability to include the knowledge and perspectives of stakeholders (Beebe,
1985a; Rhoades, 1985a). They are a technique for acquiring information from farmers and key
informants and were used in all the research phases to provide feedback to the researcher. The
aim of the method is to gain a description and understanding of problematic situations and the

context in which they exist, through the direct involvement of stakeholders.

Interviews are commonly characterised by their degree of structure and control. A structured
interview is fully controlled by the researcher and commonly a pre-defined set of questions is
used. At the other extreme, the unstructured interview has a low level of control by the

researcher.

A semi-structured interview technique was utilised during all three phases of the research. It is
an interview technique that is more closely modelled on the unstructured approach than the
structured approach (Rhoades, 1985a). Topic areas developed by the researcher guide the
discussion, but the questions asked are govermed by the actual situation confronting the
interviewer (Minichiello et al., 1995). The semi-structured interview is a flexible and adaptive
technique which provides qualitative depth by allowing interviewees to talk about the subject in
terms of their own ‘frames of reference’. This facilitates an understanding of the meanings and
interpretations that individuals attribute to events and relationships (May, 1993). Each
interview is unique, with each person expressing his or her particular experiences and

perspectives of the situation.

Rhoades (1985a) recommended that in order to enhance the interview encounter, the researcher
should be friendly, and build rapport through personal comments interspersed through the
conversation. This may mean allowing the discussion to stray away from the topic of study.
However if the researcher can generally maintain the overall direction and focus of the
interview, any time lost is made up for by the quality of information gained. A relaxed and
‘secure’ atmosphere builds rapport between the interviewer and interviewee, resulting in a
fruitful experience for both participants. The overall goal of the semi-structured interview is
for the interviewer to obtain in-depth qualitative information that expresses the interviewee’s

experiences and views.
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3.4.2 Case Studies

Case studies are used to assemble and analyse information about the characteristics of farming
systems in a study area (Maxwell, 1986). They allow the collection of qualitative and
quantitative farm level data, which enables many aspects of the case to be examined

(Gummesson, 1991).

Case studies allow for detailed and holistic investigations of situations. The disadvantage of
such in-depth investigation is that only a small number of cases (1 to 8) can be studied
(Maxwell, 1986). Given this low coverage, and the fact that farms are usually not selected
randomly, case studies do not represent a population accurately, and findings from them cannot
be generalised to a whole population. However, case studies can be selected to represent a
group within a population for the characteristics being studied (Maxwell, 1986). A group may
consist of farms with similar natural and socio-economic characteristics, similar constraints

and similar responses to new opportunities.

Case studies were used during the last phase of the study to investigate, with farmers, the
potential use of alternative OOS production systems on their farms. Importantly, these case
studies were participatory, in that they enable close collaboration between the researcher and
farmer. This allows the farmer’s extensive knowledge of their farm and farming system to be

incorporated into the research.

3.4.21 Simulation Modelling
A whole farm computer simulation model was used in conjunction with the case studies to
simulate and compare the financial and feed management effects of OOS production systems
with current management polices. Simulation modelling is the construction of a replica or
model of an object, system or idea which can be experimented with and tested for alternative
courses of action (Shannon, 1975). Simulation models are ‘input-output’ models in that they

generate an output from data entered into its interacting sub-systems.

Shannon (1975) explained that there was at least five legitimate and common uses for
simulation models: an aid to thought; an aid to communication; aid in training and instruction; a
tool of prediction; and an aid to experimentation. As such, a simulation model allows the user
to observe and alter a system to increase his or her understanding of the system, thus aiding in
the process of innovation (Shannon, 1975). A disadvantage of simulation models is that they

can appear to accurately represent a real world system, when in reality they do not. Simulation,
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especially of complex biological systems, is imprecise, and the degree of imprecision can be
difficult to measure (McCall, 1984). However, if their limitations are acknowledged,
simulation modelling can play a useful role in the investigation of the system of interest. Dent
& Thomton (Dent et al., 1988) recognised potential benefits of the use of biological simulation
models in Farming Systems Research to speed up the design process and the communication of

appropriate technology packages to farmers.

The whole farm computer simulation model StockPol™ (Section 6.2.2) was used during the
case farm studies (see Chapter Six). The simulation model had two major roles. First, to
estimate and compare financial and feed costs of alternative farm management options for
increasing OOS supply of beef cattle. Second, StockPol™ promoted thought processes of, and
communication between the researcher and farmer participants during the analysis of OOS beef
finishing options. The results of the simulation modelling were used to focus the discussion on

the potential implications of OOS beef production systems on the case farm.

3.4.2.2 Matrices
Matrices were another technique used during the farm case studies research phase. The matrix
technique used involved crossing two or more variables to see how they interact (Miles et al.,
1984). Matrices can be used during semi-structured interviews to increase the relevance and

understanding of information obtained by focusing the discussion on the topics of interest.

The matrix used in this study involved a grid that contained two components: elements and
constructs ([bery et al, 1983). Elements are a group of issues that the researcher is
investigating, while the constructs are bipolar verbal descriptions of the interviewee’s
perception of the elements in the matrix (Ilbery et al., 1983). In this case, the elements of the
matrix were the alternative OOS finishing polices considered on the case farm. The constructs
were implications and constraints that farmers associated with the application of OOS polices
(Table 3-1). Interviewees were asked to complete the matrix by comparing and rating each
element (alternative farm system) with each construct (implication or constraint of OOS).
Farmers scored each alternative management system in terms of their possible implications and
constraints. This was done using a pre-determined 5-point scale which indicated a positive

(high score) or negative (low score) association between the elements and constructs.
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Table 3-1: Example of matrix used in semi-structured interview during farm case
study phase of research.

Constructs Elements
Current All O0S All Shoulder | Shoulder/Traditional
System
Feed 4 1 3 5
Management
- Compatibility
‘with cropping:
Ground 3 1 4 5
damage
Type of 3 1 2 2
country
Financial 4 2 3 2
advantage
Price 3 3 2 1
risk
Production 3 2 4 4
risk
Preferences/ 3 1 2 3
goals

In this example, the farmer scored each alternative beef finishing option against 8 different
constructs, including compatibility with the current cropping enterprise on the farm
(highlighted in Table 3-1). A low score was associated with poor compatibility, while a high
score was associated with good compatibility. For example, the results indicate that the
interviewee believed that the current beef finishing system, with a score of ‘4’ was more
compatible to his cropping enterprise than the ‘All OOS’ beef finishing system, which scored
‘Z.

Farmers were asked to ‘think aloud’ while scoring the matrix as it was their reasons and
perceptions for each score that were most important. Thus, the matrix was used to help the
interviewees clarify in their own minds the important issues regarding the alternative beef cattle

finishing options, and communicate these issues to the researcher.

3.4.3 Qualitative Data Analysis

The interview techniques used throughout the study resulted in the collection of qualitative
data. Qualitative research involves observing and analysing real life situations. Qualitative, as
opposed to quantitative, data deals with meanings and concepts that cannot be, or are not
defined in numerical terms (Dey, 1993). These kinds of data are by nature relatively
unstructured. The aim of qualitative data analysis is to bring structure to the data so that they

are formatted in a way which is more useful for interpretation.
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Dey (1993) advocated three steps in qualitative data analysis: description; classification or
categorising; and connecting. In general terms the description stage involves the examination
of raw data and understanding their meaning in context. The classification phase allots
elements of the data with similar characteristics into categories. The research topic and
objectives can help the researcher to differentiate between relevant and irrelevant data, and the
categories reflect the concepts the researcher is investigating. The ‘connecting’ stage involves

recognising associations between variables and between categories (Dey, 1993).

The qualitative data generated from the research were commonly in the form of recorded
interviews on audio tape. The first stages of data analysis began during the interviews
themselves. The flexibility of the semi-structured interviews allowed the interviewer to analyse
and interpret responses, and to probe the interviewee further on specific issues to gain a richer
understanding. The data analysis continued after the interview by developing summary notes of
the interview tapes. These were interpreted and the responses and issues grouped into

appropriate categories to provide structure to the data.

3.4.3.1 Rich Pictures
Rich pictures are a tool for summarising and analysing data collected from semi-structured
interviews (Wilson et al,, 1990). The technique involves a simple cartooning or mapping
process that results in a pictorial display of the abundant information that typically results from
the semi-structured interview (Checkland, 1988). This helps highlight the major activities,
issues and people involved. Rich picturing can speed up the summary, understanding and
analysis of individual interviews. The pictures or maps can also be used to communicate the

outcomes of interviews and their analysis.

3.5 CHAPTER CONCLUSION

The research approach used in this study was based on FSR methods for problem solving with
emphasis on systems thinking and stakeholder participation. It involved first scoping and
describing the problem of seasonal beef production patterns from the perspectives of those who
are involved in the New Zealand meat industry. The study then focused on the use of OOS beef
systems at the farm level to increase the continuity of beef supply. Farmer participation,
through the use of semi-structured interviews, was used to develop an understanding of the on-

farm constraints and implications of OOS beef systems. Finally, case studies were used to
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investigate in more detail the potential and management implications of OOS beef production

systems.
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Chapter Four: Key Informant
Interviews

4.1 INTRODUCTION

Individual stakeholders in the meat industry, including meat company representatives and
agricultural consultants were interviewed to gain an overview of perspectives on the
seasonality of beef supply in the industry, and the issues related to the use of OOS production

systems. The exploratory survey had the following objectives:

a) to confirm the need for research into this issue;

b) to begin identifying implications and issues of the seasonal supply of beef from
processing, marketing, and production perspectives; and

c) to begin identifying the constraints to, and potential of, the use of out-of-season

beef production systems.

This chapter includes a discussion of the methods used in conducting the key informant
interviews and the structure of the interviews. Also included are a definition and a general
description of the key informants. The results of the exploratory study are presented as a

descriptive summary of the issues related to seasonality of supply and OOS beef production.

4.2 METHOD

4.2.1 Identification of Key Informants

As defined in Section 3.3.1, a key informant in agriculture is an individual who is accessible,
willing to talk, and has a great depth of knowledge about aspects of agriculture such as area,
crops, credit, marketing (Rhoades, 1985). Individuals with different perspectives, involvement
and knowledge of the meat industry were identified and asked to participate in an interview
process. The key informants included: three individuals involved at management level in

different North Island meat companies; three agricultural consultants operating in the lower
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North Island; a rural banker; and a research officer with a background in agricultural
consultancy. Overall, the individuals provided a range of perspectives and knowledge of the

New Zealand meat industry.

4.2.2 Interviews

A semi-structured interview technique (Section 3.4.1) was used to collect information and data
from the key informants. The first step of the interview was to introduce the researcher and
outline the research topic. It was made clear to the interviewee that any information collected
would be treated confidentially. Permission was sought and granted to tape record each

interview.

The direction of each interview was dependant on the experience and perspectives of the key
informants. While there was no pre-defined list of questions, topic areas and relevant issues
were developed by the researcher before the interviews. The following is an example of the

topical outline that was loosely followed in interviews with meat company key informants:

1. Brief description of meat company.
2. Implications of the seasonal pattern of beef supply to business.
a) Processing efficiency '
b) Marketing opportunities
c) Other implications
31 Importance of a more continual supply of beef cattle for slaughter.
4. Obtaining a more continual supply of beef cattle for slaughter.
a) Price incentives
b) Payment structures
$. Perception of on-farm constraints of OOS production.

These topics helped maintain direction and focus in the interviews. Particular questions were
devised and phrased during the interview as discussed in Section 3.4.1. This flexibility enabled
the researcher to follow the natural direction of the discussion and explore issues raised. The

interviews lasted approximately one to two hours.

As stated above, all interviews were recorded on audio tape with only limited written notes
being made. This allowed the researcher more time to concentrate on the discussion and probe

where necessary for relevant. Initial analysis of the data occurred during the interview. This
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was consistent with the use of the semi-structured interview technique described in Section
3.4.1, and allowed the researcher flexibility to probe and explore issues raised during the

interview.

The formal data analysis began with summarising the interview recordings. This was done as
soon as possible after the interview to ensure that the context of the discussion was retained
during the summary process. Extensive notes were made of the discussion points and
supporting dialogue. Obviously irrelevant points and issues were excluded from the summary.
The interview summaries were then analysed by grouping and categorising the points and

perspectives expressed by the interviewees.

4.3 RESULTS/FINDINGS

The key informant interview summaries were used to generate the diagrammatic representation
of the main issues relating to seasonality and out-of-season supply in the meat industry (Figure
4-1). The issues facing the two major industry stakeholders, meat companies and farmers, are
depicted in Figure 4-1. The marketing channel in the centre of the diagram provides the context
in which both stakeholders exist. It can be seen that the supply of raw product from farmers is
the first stage in this channel, and its seasonal supply pattern affects the other processes in the
chain through to the consumer markets. The implications of seasonality specific to meat
companies are depicted on the right hand side of the diagram. The possible issues facing
farmers, developed from the perspective of the key informants and FSR literature, are

hypothesised on the left.
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4.3.1 Issues Facing Meat Companies

4.3.1.1 Processing Efficiency
Processing efficiency was identified by all key informants as an area that is affected by
seasonality in the industry. Sourcing and maintaining throughput was seen as vitally important
to the efficiency and ultimately the profitability of meat companies. This is reflected in the

comments from various meat company key informants:

"We [the meat company] have a plant sitting here, therefore we're reliant on
throughput to make money"

"It would be a huge advantage if we could utilise the factory 12 hours per day, 365
days per year"

"Processing is basically a numbers game.."

"...an empty hook on a chain equals lost revenue”.

Processing companies have capacity that is generally geared to periods of peak supply; thus, in
periods of low supply, processing plants are under-utilised. There are large amounts of fixed
(e.g. capital costs) and variable costs (e.g. labour costs) involved in a processing operation.
Therefore, under-utilisation in the winter months makes it more difficult for costs to be covered

and for the processing operation to remain profitable.

This situation is exacerbated when over-capacity exists in the industry as a whole. Meat
companies compete to maintain adequate levels of throughput to remain profitable. This

competition is reflected in the costs of procurement.

4.3.1.2 Marketing Opportunities
Beef markets are increasingly demanding even, year round supply of beef. "Uncertain and low
supply over winter means it is more difficult [for meat companies] to service markets" (meat

company key informant).

In particular, it is the markets requiring prime beef cuts in chilled form that are demanding a
more uniform supply of product. These markets were generally identified as the higher paying
markets, where product quality is important. While all markets demand 52 week a year supply,
the frozen manufacturing beef market was considered to be less affected by seasonality because

product can be stored for longer periods of time. The frozen manufacturing market was
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generally regarded as commodity trading, with buyers mainly purchasing on the basis of price,

while product quality and timing of supply are less important.

All the meat company informants indicated that they planned to increase the amount of product
they were sending into the higher priced, chilled markets. These markets were seen as “big
money makers”. At the same time, it was pointed out that New Zealand's beef industry would
always be reliant on the manufacturing beef markets to some extent. This is understandable
given that the majority of beef product exported from New Zealand is only suitable for
manufacture, mechanical tenderisation or protracted cooking. For example, in 1994
approximately 18% of the total weight of beef (excluding veal) exported from New Zealand
was cow, 34% was bull beef, and 27% was steer and heifer (New Zealand Meat Producers
Board, 1995). Cow, and to a lesser extent bull beef carcasses yield only a small percentage of
beef suitable for primal cuts. Only 15% of the boneless meat yield of a standard export steer
carcass (35% of carcass value) is product which by ageing can assure quality to meet the

standard of higher quality restaurant markets (Buxton, 1992).

While frozen manufacturing will remain an important export item in the long term, there was a
general acceptance that the diversification of New Zealand's beef products and markets,
particularly into chilled prime beef, will be important to the future success of the meat industry.
It was pointed out by several key informants that the industry's reliance on a small number of
commodity based markets could be dangerous. The 1995/96 downturn in beef returns to New
Zealand producers, due to depressed product prices in the United States was used as an example

of the disadvantages of such reliance.

Overall, it was considered that an opportunity exists for meat companies to increase the long
term stability and sustainability of product prices by differentiating beef products and markets.
The chilled prime beef market is seen as an important area for development, and since this
market has a constant demand, the seasonal supply pattern of raw product to meat companies

reduces their ability to develop this opportunity.

4.3.1.3 Other Issues
Year-round employment for processing plant and marketing staff is important in terms of their
morale and security and ensures that reliable labour is available when needed. Seasonal
employment is not appealing to many workers and this creates problems with staff satisfaction

and retention.
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Providing a year-round slaughter service to farmers was also a concern to some companies.
Closure of a company's plant due to lack of livestock supply may result in farmers being unable
to slaughter stock at a time that suits them. Providing a good service to farmers was seen as

being important in the current highly competitive procurement environment.

4.3.1.4 Reducing the Effects of Seasonality
Meat companies have developed policies in response to the presence of seasonality within the
industry, in order to minimise the adverse effects on their business. These polices are described

below:

Capacity Management

By maintaining the flexibility to turn capacity off when livestock supply is low, companies can
decrease the variable costs for that period. This was identified by meat company key
informants as an important mechanism: "At the end of the day we are running a capacity
management business"; "The secret of the business is to be able to put capacity on and take it
off quickly”. Processing companies have developed considerably over the last 20 years.
Introduction of the chain system, increased mechanisation, and changes in employment and
labour laws have contributed to the increased flexibility and a reduction in the proportion of
fixed costs involved in running a processing plant. Thus, processors today are better equipped
to manage capacity to fit the livestock supply pattern and therefore minimise the costs of

seasonal supply.

Tailoring Marketing

Companies also tailor their marketing plans to ensure they can realistically service markets
from a predicted supply of livestock. If a company cannot supply product when required, this
can cause client dissatisfaction, and be detrimental to the company’s supply reputation. The
company may then lose its initiative and power within that market: “If you can't supply a

market then its very hard to get back in”.

For these reasons companies may deliberately avoid markets that require continual supply, for
example, chilled prime beef markets in Asia, or choose to service markets that are prepared to
source product elsewhere during low supply months. While companies admit that this is
reducing their potential profit, they are not prepared to take on markets where they cannot
guarantee the supply required. A company may instead "concentrate on one or two of the better

paying, more stable markets and do a better job. We can supply these markets all year round,
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but they will have to settle for less in our winter period. We supply enough to keep our foot in

the door".

As part of their marketing strategy, meat companies may also provide product supply forecasts
to their customers. This service enables their customers to plan their supply arrangements and

organise alternative product sources at times of lower supply.

Storage Technologies

Advancements in meat storage technology have increased the shelf-life of meat products and
provided meat companies with more flexibility with respect to selling times. Frozen meat
products can be stored for extended periods of time and, therefore, can increase a meat
company’s ability to supply during periods of low livestock supply. However, meat companies
expressed concerns about holding frozen product to supply markets during the off-season. This
involves increased storage costs and was generally regarded as risky in terms of price

uncertainties, with companies preferring to sell product as soon as practicable after processing.

Frozen storage was commonly associated with commodity beef products, but it was in the
markets demanding chilled beef cuts that key informants believed a continual supply of product
would be important. Meat chilling storage technology allows a product shelf-life of
approximately seven weeks. While this provides meat companies with increased opportunities
for marketing their beef products, it is unlikely to enable significant advantages in the general

supply pattern of beef that will allow them to target markets requiring product year round.

Alternative Product Sources

On occasions some meat companies source similar product from alternative sources during
periods when they are unable satisfy markets. This was seen as a method of addressing the
effects of seasonality on marketing opportunities that may become increasingly important. A
meat company could align itself with a foreign beef supplier that produces a similar type of
product during New Zealand’s winter period. The more continual supply pattern which would

result from this alliance would enable access into the markets demanding year round product

supply.

Obtaining More Continual Supply

Enticing farmers to produce more beef cattle OOS is another method companies employ to
reduce the effects of seasonality. Higher schedule prices are currently offered in the winter
months, when stock supplies are low. Companies are then competing to maintain throughput,

and prices to farmers increase. Companies also may pay higher prices for OOS cattle if they
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are "hungry to develop a market or have a customer screaming for product”. In some cases
companies may even buy and sell livestock at a loss to ensure a market is supplied, but this is

not sustainable.

Obtaining more OOS supply of beef from farmers was generally considered by key informants
as being an important in order to realising a more uniform slaughter pattern. Encouraging the
increased use of OOS beef cattle production systems by farmers was seen as being driven
largely by higher prices offered by meat companies for cattle produced OOS relative to those

produced in more traditional periods.

However, the feasibility of meat companies paying farmers more for OOS beef cattle appeared
uncertain. One meat company key informant suggested that at present, the increased prices
they would need to pay farmers to produce significant numbers during the winter would make it
unprofitable to run the plant over that period. This raised doubts regarding the potential
benefits to processing efficiency accruing from a more continual supply in relation to the costs
of obtaining this supply. However, meat company key informants suggested that it is likely that
there would be opportunities for companies to pay more for OOS beef cattle if the benefits of

more continual product supply to markets are realised.

The method for paying farmers for cattle supplied OOS was seen as important by key
informants. It was believed that farmer would require price assurances as part of the incentive
for producing cattle OOS, as meat companies would require supply assurances. The use of
contracts with farmers was seen as a likely procurement method for OOS cattle. In general, key
informants believed that there have been problems with farmer acceptance of, and compliance
with contracts. They believed that a relationship of mutual trust and respect would have to be

rebuilt between meat companies and farmers in order for these problems to be addressed.

4.3.2 On-farm Issues

Key informants also commented on the issues and constraints related to the use of OOS beef

cattle production systems on farms.

4.3.2.1 Bio-physical Issues
Environmental factors such as climate, pasture production, and soil type limit the profitability
of OOS production systems. Key informants believed that some regions, areas within regions

and individual farms would have a greater potential to implement OOS production systems than
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others. For example, a farm with poorly drained soils and high winter rainfall will be subject to
the risk of pasture pugging and will therefore be able to carry limited numbers of cattle to heavy
weights during the winter. It was suggested that the majority of the environmental factors that
may limit OOS production could be overcome at a cost. These costs of producing beef cattle

OOS would vary according to the presence and nature of the environment factors.

It was considered that differences in regional and farm environments could be exploited to
reduce the seasonal supply of livestock to individual companies and the industry as a whole.
By taking advantage of the strengths of regions for OOS beef finishing and the differing supply
patterns, companies who could source livestock from a wide range of environments could
flatten their supply curve and reduce their vulnerability to regional effects (e.g. drought,

flooding).

4.3.2.2 Price
The price farmers receive was seen as the major constraint to OOS beef cattle production. In
general, the price offered currently does not fairly reflect the cost of production, and until it
does, it will not be profitable for the majority of farmers to produce more cattle OOS. Key

informants were confident that farmers would respond if the price was right.

It was also suggested that some farmers may be making the decision to produce OOS beef on
price alone, without taking the costs of production fully into account. The opportunity cost of
feed, or the value of that feed at different times of the year is difficult for farmers to objectively
measure. A producer that is aware of his/her costs of production at different times of the year
maybe in a better position to make this decision. Profit, not schedule price, should be a

criterion for the decision to produce OOS.

4.3.2.3 Payment Structure
The payment structure, and price certainty in particular, is also important for farmers
considering implementing OOS production systems. Farmers "need to see what the margin is
for stock produced OOS compared to in-season" in order to make a correct decision. At present
this is difficult as a farmer is unable to tell how much of the schedule price is made up of
procurement factors or market factors. It was suggested that a "more transparent” pricing
structure would send clearer signals to farmers allowing them to make more informed

decisions.
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Contracts, as discussed above, appear to be an option to ensure that farmers have security of
price. This would allow farmers to plan ahead with the knowledge that they are guaranteed a
product price. However, depending on the contract specifications, it may also reduce the
farmer's flexibility. Some farmers prefer to have the ability to "shop around" to ensure they get

the best price on the day.

4.4 SUMMARY

Seasonality of beef supply is a problem that has major implications for meat companies. A
more continual supply of beef has the potential to increase processing efficiency and marketing
opportunities. These advantages could result in higher and less volatile prices for New Zealand

beef products, which could benefit both meat companies and farmers through increased returns.

From the perspectives of industry key informants, OOS beef production on farms was seen as
an important option to increase the continuity of beef supply, and thus reduce the effects of
seasonality on processing efficiency and marketing opportunities. Without exception, all key
informants expressed the view that more uniform supply of beef cattle would become
increasingly important to the meat industry as it focuses more on servicing higher value markets
for chilled beef. The key informant interviews and review of literature also identified the need
to investigate other options for addressing the problem of seasonality in the meat industry.
However, increasing the use of OOS beef production systems on farm will reduce the industry

effects of seasonality by addressing the problem at its source.

It was agreed by key informants that the increased use of OOS will depend largely on the price
signal sent to farmers. In general, OOS production systems are less suited to, and more
demanding on pastoral farms (Hawkins et al.,, 1989). The need to modify stock and pasture
management and the associated costs impact on the profitability of OOS systems. Thus, the
premium paid for OOS beef cattle by meat companies must fully reflect the higher production

costs to farmers.

Key informants generally agreed that schedule premiums for cattle produced OOS relative to
traditional times would need to be increased in order to encourage a significant increase in OOS
beef cattle production. However, the ability of meat companies to pay more for OOS beef was
less clear, since it was suggested that it may not be profitable for meat companies to offer more
for stock at that time in order to maintain throughput. This highlights the need for research to

clarify and quantify the long and short term benefits of a more continual supply of beef in
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regard to processing efficiency and marketing opportunities for meat companies and the

industry as a whole.

It is likely that the price required by a farmer to implement an OOS production policy is
affected by the bio-physical characteristics of the farm, as well as, the individual management
preferences and goals of the farmers. The issues and implications relating to the use of OOS
beef production systems at the farm and farmer level discussed in this Chapter were the
perspectives of the non-farmer key informant and were referred to in the wider context of the
beef industry. Chapters Five and Six describe the research phases which focused more directly

on the on-farm issues of OOS beef supply.
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Chapter Five: Farmer Interviews

5.1 INTRODUCTION

he ‘farmer interview’ stage of the project focused on the farmer’s perspective of OOS
Tbeef production. The key informant interviews (Chapter 4) confirmed the need for more
in-depth research at all levels through the “beef chain”. In particular, there was a need to
understand the implications of reducing the seasonality of beef supply from the perspective of
farmers. This information was obtained from a sample of 14 farmers using a semi-structure

interview technique.

The main aim of the farmer interviews was to define and investigate the factors and
circumstances that farmers would consider and evaluate when deciding to implement an OOS
beef production system on their farms. This required the identification of the constraints, costs,

opportunities and benefits associated with OOS systems relative to current farming practice.

The methods used in conducting the farmer interviews, including a description of the study
region and farmers, and the structure of the farmer interviews are discussed in this chapter. The
first section presents a descriptive summary of the issues raised by farmers in relation to OOS
production. These issues are then analysed and compared with the relevant literature to provide
a full description of the on-farm implications of OOS production systems. Later in the chapter,
the relationship between the circumstances of farmers and the compatibility of OOS production

to their farming system is discussed.

5.2 METHOD

Fourteen farmers were identified and individually interviewed in order to identify the important
factors they associated with OOS production systems. A semi-structured interview procedure,

as descnbed in Sections 3.4.1 and 4.2.2, was used.
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5.2.1 Study Region

The study area is shown in Map 5-1. The area was divided into three zones (Maps 5-2 and 5-3)
based on physical criteria, and five farms were selected from each zone. This ensured that a
range of farms with differing physical circumstances were represented by the interviews. The
size of the study area, its proximity to Palmerston North, and the number of farmers
interviewed, were considered sufficient to provide a good coverage of the circumstances of
farmers in the region. The zones were based on known informnation about the farm types and

systems and the physical environment as described in the following Sections:

5.2.1.1 Climate
In general the degree of summer moistness and the length and severity of winter increases with
altitude and distance from the coast (MAF Policy, 1996). A farm in zone A typically
experiences a relatively mild and short winter, as well as a dry period in late summer. In
contrast, a typical farm in zone C has a colder and longer winter and a more mild summer than

properties in Zone A. Farms located in Zone B are intermediate between these extremes.

5.2.1.2 Soils
The soil sub-groups present in the study area are show in Map 5-2. The predominant soil types
in Zone A are central yellow-brown sands and central yellow-grey earths sub-groups of soils.
In general, yellow-brown sands soils are very free draining (less likely pug under wet
conditions); of low fertility, because the sandy nature of these soils make them susceptible to
leaching and loss of nutrient inputs; and dry in summer because of their good drainage

properties (During, 1984).

In general, yellow-grey earth soils have poor drainage due to their high clay content and the
presence of a fragipan. They are also more fertile, requiring less nutrient inputs than the
yellow-brown sands due to less leaching (During, 1984). The drainage problems mean these
soils are typically very wet in winter and are susceptible to pugging. Mole and tile drains are

often used to improve drainage.
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Map 5-1: Map of Lower North Island of New Zealand showing location of study region.
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Soils in Zone C consist predominantly of yellow-brown earths and intergrades of yellow-grey
earths and yellow-brown earths. In contrast to the yellow-grey earths, yellow-brown earths are
more freely draining and friable, and less fertile (During, 1984). The intergrade soils have
medium drainage and fertility properties. Both of these soil groups are usually associated with

steep or hilly land and are susceptible to erosion.

Yellow-grey earths (see above) and composite yellow-brown loams on yellow-brown earths are
the predominant soils in Zone B. The composite soils are generally less easily pugged (more

freely draining), and more friable and fertile than the yellow-brown earths common in Zone C.

5.2.1.3 Topography
The general topography of the three zones also varied. The predominant slope classes in each
zone are:

e  Zone A - Flat to rolling

e Zone B - Rolling to moderately steep

«  Zone C - moderately steep to steep

Map 5-3 shows the study area in relation to Land Use Capability (LUC) classification used in
the New Zealand Land Resource Inventory maps. The LUC classification assesses the land in
terms of its “capacity for sustained productive use” taking into account physical limitations,
management requirements and soil conservation needs (Soil Conservation and Rivers Control
Council, 1971; Table 5-1). The LUC ‘Class’ category is the broadest grouping of the LUC
classification. It provides a broad assessment of how versatile the land is, and gives an

indication of its limitations.

Table 5-1: General interpretation of Land Use Capability Class.

LUC Class Cropping General Pastoral & General Suitability
Suitability Production Forestry
Suitability
I High
II Multiple Use Land
111 Medium High
IV Low
\%
VI Unsuitable Medium Pastoral or Forestry Land
VI Low
v Unsuitable Catchment Protection
Land

Source: (Soil Conservation and Rivers Control Council, 1971)
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Map 5-3 indicates that Zone A has the greatest proportion of LUC Classes I-IV land. There is a
greater proportion of LUC Classes VI-VII in Zone C, than Zones B and A, respectively. Land
in these classes is generally less suited to cropping and pastoral production, and has more
limitations for farming due to erosion, wetness, climate and soils than land with a lower LUC

classification.

5.2.2 Identification of Farmers

Potential interview farmers were identified during the key informant interviews (see Chapter 4),
and through other industry contacts, including livestock buyers and agricultural consultants
who had a good lowledge of the study area and the farmers. Farmer participants were also
identified by networking with other farmers once the interviews commenced. As much as
possible, farms were selected to represent the variation in enterprise type and size within the
study region. Selected farmers were contacted by telephone, briefly introduced to the project
and invited to participate in an interview. In all cases an affirmative response was obtained and

1 suitable interview time was established. A general description of each farm is shown in Table

5-2.

5.2.3 Interviews

{ach semi-structured interview lasted 1%2-2 hours. As stated earlier, the primary aim of the
nterview was to understand the implications and constraints that farmers considered important

a relation to the use of OOS production system, given their individual circumstances.

‘he interview began with the researcher introducing himself, the purpose of the research and
1e aims of the interview. At this time consent was obtained from the farmer to record the
iterview on audio tape. Their approval allowed the interviewer more time to listen and
valuate responses, and to pursue in-depth probing of the issues raised. The confidentiality of

1e interview data was made explicit to the farmer.
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Table 5-2: Summary description of farms involved in interview stage.
Zone ;Area (ha) Topography Type
A 160 iFlat - Rolling . Cropping
. Beef Finishing
A 1500 :Flat . Beef & sheep breeding and finishing
. Forestry
: : . Cropping
A 110 iFlat . Cropping
. Beef Finishing
« Lamb Finishing
A i 180 :Flat - Rolling i« Sheep & beef breeding and finishing
A 155 iFlat . Sheep breeding and finishing
. Beef finishing
i« Cropping
B 530 :Rolling - Easy Hill . Beef finishing
- Sheep breeding and finishing
B 950 :Easy Hill « Sheep breeding and finishing
. Beef breeding
B 480 iEasy Hill - Hill - Sheep breeding and finishing
. Beef finishing
Bi = 600 iHill i« Sheep & beef breeding and finishing
B-C i 530 iHill-Hard - Hill i~ Sheep & beef breeding and finishing
Ch 450 :iHill- Hard - Hill . Sheep breeding and finishing
. Beef finishing
C 810 iEasy Hill - Hill i« Sheep & beef breeding and finishing
C : Hill - Sheep & beef breeding and finishing
C iHill i+ Sheep & beef breeding, finishing and stud

The direction of each interview was dependant on the experiences and perspectives of the

farmer. While there was no pre-defined list of questions, topic areas and relevant issues had

been developed by the researcher before the interviews.

loosely followed during each interview.

1. Physical farm data

The following list of topics was

(Information was collected on the farm size, topography, soil type, climate, livestock

numbers, breeds, policies and production levels.)

SRV RS

Potential of OOS production on farm

Farm family’s background, experience and goals

Development of current stock polices and management

. Implications, constraints and issues of OOS production

. Required changes to implement OOS policies

The interviews yielded qualitative data in the form of the taped interviews and written notes.

As soon as possible after the interview, summary notes were made from the interview tapes

while the issues raised, and their context within the interview were still fresh in the researcher’s
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mind. The summary notes detailed the issues raised and views of the farmer, as well as

supporting dialogue from the interview,

5.2.3.1 Rich Pictures
A ‘rich picture’ (Section 3.4.3.1) was developed for each farm and farmer from the interview
summary notes (see examples in Appendix 1). This process highlighted the major activities,
issues and people involved. The picture summarised the farm, the farm family, the
management polices, and issues related to OOS beef production. During this stage,

categorisation and grouping of the implications and constraints of OOS production commenced.

5.3 RESULTS/FINDINGS

The farmers’ views and opinions on OOS production and its potential application on their
properties are summarised in Table 5-3. Each of the issues is described in the following

sections.

Table 5-3: Summary of issues identified by farmers with respect to OOS beef
production and examples of comments associated with each issue.

{ssues Farmer Comments

Feed Management
Winter Feed Availability . It’s difficult to have enough feed in winter to finish cattle

« The cost of feeding the animal at that time of year (OOS) is the
major constraint.

. It really comes down to the feed issue.

Feeding Priority « You can’t do everything well at that time of the year. Some stock
will suffer at their (OOS cattle) expense.

. I’ve got other stock on the property that require feeding at that
time. If I don’t feed my breeding stock well enough, that can have
long term effects.

. It just ends up being a ‘rob Peter to pay Paul’ situation.

Spring Pasture Control « You’d have to really work to get through the winter, and then get
rid of them just as the feed takes off.

- It’s not making use of the good growth periods

. Would definitely lose some summer pasture management which is
important for quality pasture, especially on the hills.

Required Changes - Would have to ook at wintering cattle on silage and winter crops,
and that starts getting very expensive.

I would have to reduce the number of stock wintered to finish
0OS.

sround Damage . Cattle, especially heavy cattle, can make a huge mess of paddocks
during the winter.

. The pasture and soil damage caused by carry more cattle in the
winter would be a major constraint on this property.
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Issues Farmer Comments

Achieving Winter LWGs « It’s hard enough to have the feed to hold cattle over the winter, let

alone putany weight on them.

I’m not convinced that I could achieve adequate liveweight gains
using silage to pay for producing it.

Farmers that appear to be doing the best are the ones who are
achieving maximum liveweight gains. That’s easier to do in times
of the year that allow it.

Replacements .

The conservative approach is to buy and sell stock on the same
market so you always get a margin. With an OOS system, you’d
be getting a premium for the cattle you sold, but you’d also be
paying a premium for replacements on the grass market.

Management Ease/Workload | -
reduce my workload not increase it.

That’s a busy time of year with lambing and calving. I'm trying to

Risk

Price Risk & Contracts - Price certainty would be paramount for OOS production. Price is a
big risk factor.

- You're really guaranteed a premium at that time of the year. It's
riskier to sell in the traditional market when everyone is selling
stock and killing space is at a premium.

Production Risk « You're definitely sailing a bit closer to the wind with OOS
production. It's hard when you’re fighting against the elements all
the time.

- You would be more vulnerable to a bad winter, like this one.

- I think that there’s less margin for error.

Suitability to Property . It would be better suited to areas that are good for finishing cattle,
with free draining soils and a longer growing season.

. Could easily produce more cattle OOS. I've got good soils for
wintering and a good winter growth. But I think it's making more
work for little or no gain...its just not worth it.

- I really haven’t got the scope to do it here.

Profitability « “I would not hesitate if the premium offered made it economically
viable”.

. “The extra premium is worth the extra work and cost of finishing
them OOS. But it depends on the price and feed situation at the
time”.

. “My land and system are set up to handle OOS production right
now, but at the current premium its just not worth it”.

Preferences « I'm reluctant to change a system that is working well.

I'm happy with what I'm doing now, so I haven’t really thought
about it.

With beef prices the way they are, I might be giving the sheep side
of things more priority.

5.3.1 Feed Management

The effect of OOS production systems on feed management was considered to be the major

constraint to their on-farm implementation.

availability of feed during the winter months, caused by the natural pattern of climatic

conditions, would make it more difficult to finish cattle OOS. Wintering and growing cattle

through the winter would increase feed demands at a time of the year when the supply of

pasture is generally low. This would negatively impact on the ability to feed other classes of

stock on the property over the winter and early spring.
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Winter feed shortages were a commonly raised concern on breeding farms where farmers were
rationing pasture to insure adequate feed for breeding ewes and cows approaching
lambing/calving. Therefore, increasing feed demand by finishing cattle OOS at this time of the
year could jeopardise spring pasture cover targets and the performance of other priority

livestock.

As a consequence, many farmers also commented that because the OOS system would require
de-stocking in the early spring, their ability to utilise and control the quality of the increased
spring pasture growth would be reduced. This lack of control would impact through reduced
pasture quality and thus lower subsequent animal performance. In general, farmers held the
view that by selling OOS they would be under-utilising the easiest time of the year to grow and
finish cattle. They were also concemned about the opportunity cost associated with farming

fewer cattle or alternative stock classes.

Farmers identified several management changes that they could implement to reduce the
problems associated with feed management and OOS finishing. Increased use of pasture
conservation, feed supplements, winter forage crops and autumn saved pasture were all
identified as methods of diverting more feed into the winter and early spring periods to
facilitate OOS finishing. By conserving spring and summer pasture, or using winter forage
crops sown in the spring/summer, farmers pointed out that they would also be able to increase
their control of pasture quality. Grazing stock off-farm during the winter, or leasing suitable
wintering country were also identified as possible management and policy changes. Farmers
were quick to point out the extra costs associated with pasture conservation, purchase of
supplements, cropping expenses and off-farm grazing. Some farmers doubted that lower
quality feeds such as hay and silage, and autumn saved pasture would enable beef cattle to be

successfully finished during the winter-early spring period.

5.3.2 Ground Damage

The soil and pasture damage associated with pugging caused by cattle in the winter months was
identified by many farmers as an important constraint to OOS beef finishing. However, farmers
acknowledged that there are ways to reduce negative effects of pugging on soil structure and
subsequent pasture growth. For example, wintering cattle on drier and better drained areas of
the farm such as riverbeds and drier hill slopes, where possible, involved little monetary cost

but reduced rather than eliminated ground damage. The use of sacrifice paddocks to localise
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ground damage was another alternative. Using paddocks for this purpose that were to be
cropped in the spring meant soil structure damage could be restored through cultivation.
However, farmers noted that the compaction and soil structure damage caused by pugging
could both increase cultivation costs and reduce crop yield. The use of feedpads and the
leasing of appropriate wintering land were other options to minimise the effects of ground

damage associated with OOS finishing, but both these involve high capital costs.

5.3.3 Achieving Winter Liveweight Gains

Achieving adequate liveweight gains (LWGs) during the winter to finish cattle OOS was
widely perceived as a limitation to OOS finishing. Having enough feed in this period to
achieve target LWGs was the major concemn. Even if adequate feed was available through the
tactics identified in Section 5.3.1, for example pasture conservation, some farmers expressed

the view that the low winter air temperature also limited the growth of cattle.

5.3.4 Buying Cattle Replacements

The timing of the purchase of replacement cattle for OOS systems where replacements are not
bred, was a source of conflict for some farmers. It was considered less risky to buy and sell
stock ‘on the same market’ as this ensures a profit margin. Farmers pointed out that to buy and
sell on the same market in an OOS system would mean buying replacements in the early spring.
This was considered by most to be the most expensive time of the year, since demand for stock
is traditionally strong when spring pasture production is increasing. So, while there would a
premium for selling cattle at that time, there would also be a premium for buying, which some

farmers believed would reduce or nullify the advantage of OOS finishing.

At the same time some farmers considered it necessary to purchase replacement cattle in the
spring in order to utilise their spring growth and maintain pasture quality. Buying earlier in the
late autumn or winter would result in carrying extra stock into the winter-early spring feed
‘pinch’ period. Buying replacements in late spring or early summer would require other
management adjustments, such as increased pasture conservation, to utilise spring growth and

maintain pasture quality.

5.3.5 Risk

Farmers generally considered that the risks involved in producing OOS beef were greater than

producing beef at traditional times. The higher risk was associated with the view that OOS
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cattle finishing was less suited to the natural pasture growing season and climate (i.e.
production risk). Cold, wet conditions in winter increase the risk of not achieving cattle

finishing liveweights, and the incidence of ground damage relative to other times of the year.

Some farmers believed that the price risk was higher for OOS finishing and this was a major
constraint to their adoption of OOS polices. Other farmers, however, believed that a price

premium was virtually guaranteed when selling stock OOS.

The use of contracts for OOS supply was also discussed as a way of mitigating price risk.
Some stated they would not enter a supply contract for OOS finishing because the contract
price would be lower than that of the spot market. This was considered to especially apply in
the winter when excess killing space was usually available. Thus contracts were perceived as
restricting the flexibility of stock sales, which many believed was an important factor for OOS
finishing. Other farmers, however, would require a guaranteed price for OOS cattle before they
would consider finishing cattle under this production system, to compensate for the greater

production risk.

5.3.6 Suitability to Property

The pasture growing season, soil type and climate experienced on the farm were all considered
by farmers to be important factors for OOS cattle finishing polices. The relative importance of
these factors varied with the characteristics of individual farms. For example, on a property
with good drainage, winter rainfall was seen as a less important constraint than on a farm with

poor natural soil drainage.

As could be expected, it was generally considered that farms with free draining soils, good
winter pasture growth, and mild winter climates would be the most suited to OOS production.
These farms would be able to minimise the costs associated with ground damage and

transferring pasture into the winter period.

5.3.7 Workload and Management Ease

Some farmers believed that finishing cattle OOS would involve a higher labour input (e.g.
feeding supplements, break feeding) which would limit their ability to implement such a
system. This was particularly the case on breeding farms, where OOS finishing would coincide

with lambing/calving, when the workload on the farm is traditionally high. Also, OOS systems
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involving increased conservation and more cropping were associated with higher labour

requirements during the spring-summer period.

Overall, it was generally considered more difficult to produce cattle OOS and more demanding
on management. The ‘conventional’ system of purchasing stock in the spring and selling in the
autumn, to de-stock before winter, was viewed as optimal in relation to the natural growing
season and climatic conditions, and therefore, the least demanding in terms of workload and

management.

5.3.8 Profitability

The likely profitability of OOS production systems versus that of the current system was very
important to the farmers. While farmers accepted that premiums offered for cattle finished
OOS presented an opportunity for increased income, they also believed that the management
problems and changes described above would increase costs. Most farmers believed that the
costs and disadvantages of OOS production were not compensated sufficiently by current
premiums to warrant a change in management. Only one farmer, who was finishing a
proportion of beef cattle OOS, believed that the premiums received exceeded the extra costs
involved. Thus, a farmer’s perception and calculations of costs versus benefits are major

factors affecting his or her decision to adopt, or not adopt, OOS systems.

5.3.9 Preferences

Farmers’ preferences were important in their consideration of OOS beef production. Several
farmers suggested that even if OOS beef production was shown to be more profitable than their
current system, they would be unlikely to change their present management system. These
farmers were happy with their current systems and not eager to change from a system that was
producing well, and that they had knowledge and experience with, to one which they believed
was less suited to their farming environment. One farmer suggested that ‘tradition’ and
‘conservatism’ could be factors involved in this decision. Another farmer accepted that he was
reluctant to implement OOS production systems because he had no experience in their
management and therefore lacked the confidence to make major alterations to his present

system.
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5.4 ANALYSIS AND DISCUSSION

5.4.1 On-farm Implications of OOS Production

The perspectives and issues raised by farmers in the interviews were analysed and compared
with relevant literature to develop a general summary of the on-farm implications of OOS beef
finishing. Figure 5-1 summarises these implications into three major categories: management
factors, risk factors and financial factors. These categories are not mutually exclusive because

some issues overlap category boundaries.

5.4.1.1 Management Factors

=“eed Management

A major concern raised by farmers regarding OOS finishing systems was feed management
ssues. In temperate environments like New Zealand, pasture grazed in situ is usually the
‘heapest and most available source of livestock feed. Therefore, the management of this
-esource and its allocation to livestock is a fundamental component of farm efficiency and
rofitability (Gray et al., 1989). In general, efficient low cost grazing systems seek to manage
vasture supply and feed demand to avoid feed surpluses/shortages which may be costly in terms
f subsequent pasture growth and animal production, pasture quality and the extra expense of
eed conservation, and/or supplementation. Stock policy decisions such as buying/selling dates,
tocking rate, and calving/lambing dates determine the match between seasonal feed supply and
lemand. Farmers have attempted to adopt livestock systems that match animal requirements
vith the local seasonal pattern of pasture growth to minimise these costs. Out-of-season

roduction systems contravene these pasture management principles.

Vintering Difficulties
a) Soil/Pasture Damage

Jut-of-season beef production systems may increase soil pugging. This can decrease farm
roductivity by affecting plant growth, soil properties, feed utilisation, and animal health
Climo et al, 1984). Research in the Manawatu indicates that the short-term losses in pasture
roduction due to pugging range from 7 to 45% of the undamaged sward (Haynes, 1995).
.eductions in herbage yields by direct hoof impact are the result of leaf crushing and bruising,
lant displacement and burial, and root damage (Edmond, 1963). Pugging increases soil
ompaction and decreases soil macroporosity, and thereby restricts plant growth and decreases

ubsurface and surface drainage. The utilisation of available feed can also be seriously
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diminished by treading activity that buries and soils pasture (Kellet, 1978). Animal fertility
may be affected (McQueen, 1970) and animal health problems are amplified when soils are wet

and pugged (Bowler, 1980).

Farmers’ concemns about soil damage and associated negative impacts on productivity,
therefore, are well founded. Any strategy to increase OOS beef production would have to
provide ways for farmers to address this concem. For example, systems finishing smaller
numbers of younger stock (e.g. as two versus three year olds) at lower liveweights would help
minimise the effects of pugging. Farmers identified several other management options

available to them in Section 5.3.2.

b) Achieving Winter Liveweight Gains (LWGs)
Several factors make it more difficult to achieve high liveweight gains during winter compared
to spring or summer. First, less feed is usually available during the winter. Decreased pasture
covers restrict animal intake (Poppi et al.,, 1987). Second, climatic conditions and low
liveweight gains increase the proportion of feed required for maintenance, which lowers the

efficiency of animal growth from pasture (Geenty et al., 1987).

In order to achieve target LWGs farmers would need to carefully manage the late autumn and
winter feed supply. More conserved pasture or other feed supplements could be used to
increase feed supply, but these generally have a lower nutritive value than good quality pasture
and, thus, result in lower liveweight gains (Ulyatt et al., 1980; Butler-Hogg et al., 1989). The
purchase of high quality supplements and pasture conservation both have associated costs
which will reduce the profitability of OOS production. Reducing livestock numbers would also
increase feed supply relative to demand. This would reduce the need to purchase feed
supplements or conserve pasture and would also help minimise soil treading damage. However,
the fewer cattle numbers available for sale will reduce the profitability of the OOS system. The
effect of these management options on the profitability of finishing systems is investigated

using a modelling analysis in Chapter Six.
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5.4.1.2 Risk Factors
When discussing the risk issues related to OOS production systems, farmers appeared to be
most concerned with the risk of achieving either lower production or profits compared to their
current systems. McCall et al. (1992) explained that OOS systems would be ‘riskier’ due to
the higher levels of feed demand through autumn and early winter when pasture growth rates

are most variable.

Appropriate strategies to manage production and price risk are required for OOS production to
be more acceptable to farmers. The management options described above (Section 5.3.3),
which farmers believed would be required to implement OOS production, address production
risk to some extent. For example, decreasing livestock numbers reduces demand for pasture
during the autumn and winter, and also lowers the incidence of soil pugging. Both of these
issues contributed to perceived risk of OOS systems. Contract agreements that provide some
flexibility in LWG targets and/or selling dates, and which guarantee a minimum price would be

an acceptable option to some farms concerned about price risk.

5.4.1.3 Financial Factors
The most important potential benefit to farmers of OOS cattle production is the price premium
that would be received for cattle at that time. However, other possible benefits were identified.
Some farmers believed that selling a proportion of their stock OOS would spread risk by
reducing their dependence on the prices at traditional selling times. A more even cashflow
would result from this selling pattern and this was also seen as a benefit of OOS finishing by

some farmers.

The above benefits were balanced against the farmers’ perceptions of the costs and
disadvantages of OOS production. The disadvantages are associated with extra direct and
indirect costs. The direct monetary costs associated with the implementation of OOS
production systems include those related to: increased pasture conservation and/or
supplementation; increased use of winter forage crops; feedpad installation and maintenance;

and higher replacement costs if cattle need to be purchased during the early spring.

Farmers also identified non-monetary costs associated with the implementation of OOS
production systems. For example, higher winter feed demands related to OOS systems would
place pressure on pasture cover levels and the performance of other stock classes on the farm.

Thus, OOS systems are likely to involve opportunity costs of reducing of livestock numbers
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Jor their performance. If increased pugging occurred costs in terms of decreased pasture

duction and animal performance would also be incurred.

ket factors will affect the premiums received for cattle finished OOS, as well as prices paid
inputs such as cattle replacements and feed costs. These factors will affect the profitability
OOS production systems, and also the farmer’s decision to change his or her current
1agement system. To increase the adoption of OOS beef production, most farmers would
d to be convinced that the ‘natural’ disadvantages and costs were more than compensated
by better returns. Premiums set by meat companies for OOS beef cattle will need to
rrporate a knowledge of these costs and disadvantages if they are to be successful in

‘easing the proportion of beef produced OOS.

5.4.2 Circumstances of Farm Systems in Relation to OOS
Beef Production

. degree to which the implications of OOS finishing systems affected individual farm
:ems depended on the circumstances of those farm systems. Farm and farmer circumstances
:ct the profitability, required returns and attitudes of farmers regarding OOS polices. The
umstances and characteristics of farm systems that affected the compatibility of OOS

:ems are summarised in Figure 5-2.

5.4.2.1 Farm Resources

: farmers’ perception of the suitability his or her property for OOS beef productions was an
yortant factor in his or her consideration of these systems. Farmers related the potential of
'S production to the quality and nature of their farm resources. Many of the management
slications discussed in Section 5.4.1 were related to, and affected by, the attributes of

1vidual farm resources.

d

mers believed that the natural seasonal pattern of pasture production on a farm was the most
aificant factor affecting the suitability of the property for OOS production. Areas with
natic and soil conditions which give rise to more even pasture growth throughout the year,
‘h as Zone A, are likely to suit the demand pattern of OOS finishing more than areas that
serience extremes of pasture growth rates (e.g. Zone B). Rainfall, in addition to its effects on
iture growth, has implications for OOS finishing systems through its effect on soil water
itent and potential for pugging (Haynes, 1995). Areas that have high winter rainfall,

secially when combined with poorly drained soils with weak structure and low strength, are
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more susceptible to soil and pasture damage from pugging, and therefore would be less suited

to OOS beef finishing. Two farms in Zone A were minimally constrained by soil pugging
because of their soil types or the presence loafing or feed pads, while the remaining Zone A

farmers, and all the farmers in Zones B and C believed that this was a significant constraint.

This suggests that meat companies seeking OOS suppliers should identify and target beef
farmers in eco-zones which have relatively high autumn, winter and early spring pasture
production (e.g. northern New Zealand and coastal areas) and free draining soils (e.g. coastal
areas). Regions with warmer winter temperatures have greater levels of plant biological levels
(Korte et al., 1987) and are less demanding on animals in terms of maintenance requirements
(Geenty et al., 1987; Butler-Hogg et al., 1989). Soil fertility also affects the amount and pattern
of pasture production on farms (Korte et al., 1987). Winter and early spring pasture growth is
significantly higher for farms with high fertility status (Sheath, 1992). On Manawatu hill
country, ‘improved’ pastures show earlier growth in spring, and more sustained growth in
summer and autumn (Shannon et al,, 1986). Thus, OOS production is also likely to be best
matched with well-developed properties that have a record of regular fertiliser applications

and/or are in eco-zones with high natural soil fertility.

Labour and Management

The labour resources available to a farmer will have some effect on the farm system’s
compatibility with OOS production. Although some farmers believed that OOS polices would
increase labour requirements at traditionally busy times of the year (Section 5.3.7), few

believed this would be a major constraint to the adoption of OOS policies.

However, most farmers believed that a change to OOS finishing policies would increase the
demand on management. In particular, more careful pasture management may be required.
Thus, the suitability of OOS finishing is likely to be affected by the experience and skills of the

farm manager in relation to the farm’s bio-physical resources outlined in the above section.

Capital

The capital resources available to individual farmers also impact on their decision to adopt
JO0S beef production polices. An increase in pasture conservation was considered by farmers
as likely in OOS production systems, and the availability of appropriate machinery or contract
services affected their willingness to make the necessary management changes. Farmers
already conserving pasture considered the need for extra pasture conservation to be less of a

constraint. Other farmers, with less scope for pasture conservation due to capital and land
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resource limitations considered this factor to be a significant constraint to the implementation

of OOS finishing systems.

On the positive side, the overdraft financing costs for farms could be decreased with OOS
production systems due to the more even cashflow throughout the year (Section 5.4.1.3). This

may partially compensate for the other costs incurred.

5.4.2.2 Farm/Family Goals
The goals and preferences of the farm and farm family also have an important effect on the
decision to implement OOS polices on a particular farm. Figure 5-2 groups the goals that could
effect the decision to adopt OOS policies into three broad categories: profit and financial goals;
satisfaction and preference goals (non-financial); and security and risk goals. These goal
categories are in part derived by Brazendale & Reid (1993) in an analysis of the goals and
circumstances of two groups of farmers in the lower North Island. The farmers who
participated in the interviews exhibited a wide range of goals and preferences that could affect
their attitude towards OOS beef production, and their likelihood of adopting OOS beef

finishing systems.

The profit and financial goals relate to strategies designed to increase farm profitability. The
required level of profitability is related to the family's desired standard of living and lifestyle
goals. Most farmers believed that the profitability of OOS production would play a major role
in their decision to change their cattle policy. While other factors would be important, a policy
change to OOS production would not be considering if it was not more profitable than their

current system.

Satisfaction and preference goals relate to strategies that are most satisfying to or preferred by
the farmer but not necessarily the most profitable option. As described in Section 5.3.9, several
farmers suggested that even if the profitability of OOS finishing was higher, it was unlikely that

they would change their current farming system, which they were satisfied with and enjoyed.

Security goals are concerned with business survival and preserving the farm family's living
standard and lifestyle. As described in Section 5.3.5, some farmers believed that OOS
production systems would increase risk. Thus, the farmer’s attitude to and perception of the
amount of risk is an important factor in their decision to adopt OOS beef production. Several
farmers believed that there were other opportunities to improve basic farm management, in

order to make the property more profitable, without incurring the increased risk of OOS
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oroduction systems. More fertiliser, improved subdivision, better grazing management and
changing sheep to beef cattle ratio were examples of opportunities identified during the

nterviews

3.5 SUMMARY

Results from the farmer interviews are presented in this Chapter. These enabled the
dentification of the important issues facing farmers in their consideration of OOS finishing
ystems. A farmer’s decision to adopt OOS finishing polices is influenced by the extent to
vhich stock and pasture management would need to be modified. The effects of OOS on
vinter feed levels, summer pasture quality, and ground damage were identified by farmers as
actors that could limit the use of OOS beef finishing systems. Farmers also identified
nanagement changes that would be required to finish a higher proportion of beef cattle during
ne winter. These management changes included: reducing stock numbers; increased use of
rasture conservation, supplement and/or winter forage crops; and increased use of sacrifice
raddocks or feedpads to control pugging in winter. Other management disadvantages that were
1so associated with OOS beef finishing systems included: higher replacement costs; difficulty
12 achieving winter liveweight gains; and increased vulnerability to adverse winter conditions.
n general, farmers associated OOS finishing systems with increased costs and complexity of

razing management, especially during the winter period.

‘hese disadvantages and their associated costs were balanced against the potential to increase
acome through premiums received for beef cattle produced OOS. While farmers believed that
)OS beef finishing was less suited to, and more demanding of their pasture based systems, they
ccepted it was biologically feasible. Adjustments to management practices would allow at
zast a proportion of beef cattle to be finished OOS provided the associated extra costs and
1anagement disadvantages were outweighed by improved financial returns. In this respect, the
urrent premiums for OOS stock were considered to be the major constraint to the wider

doption of OOS beef production systems by farmers.

‘armers’ perception of the viability of OOS production systems related to their circumstances.
he land resources of the farm business were important in determining this viability. In
.eneral, farrns with mild winter temperatures and high soil fertility have pasture and animal
rowing conditions that are most suited to OOS production systems. Farms with moderate
vinter rainfall, combined with well drained soils would be less constrained by the risk of

acreased pugging under an OOS production system. Farmers’ goals and objectives relating to
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profit, preferences, and security also have an important influence on their willingness and

ability to implement OOS production systems.
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Chapter Six: Case Farms
Analysis

6.1 INTRODUCTION

T he case farm analysis phase of this study involved an in-depth investigation of the
potential implications, costs and constraints to OOS production systems at the farm level.
These aspects were investigated by modelling alternative OOS beef systems for each case farm,
and incorporating information on the farmer’s circumstances. The analysis generated estimates
of productivity and financial returns for OOS options, and this was interpreted in conjunction
with the farmer, who provided comments and reaction to the analysis on each of the potential

systems.

The computer simulation model StockPol was used to describe the current farm system and to
provide a basis against which the productivity and financial returns of potential OOS finishing
systems could be compared. The modelling process provided quantitative estimates of
constraints to, and costs of, OOS production systems, as well as a focus around which the views

of the case farm participants could be discussed.

The first part of this Chapter includes a description of the approach and method used in the case
farm analysis. A basic description of each case farm property and the current farming systems
are then presented. Next, possible system alternatives involving varying degrees of OOS
finishing are outlined. The productivity and financial results of the base and alternative system
simulations are then summarised. The farmer’s response and reaction to the analysis are
presented, prior to a concluding discussion on the simulation modelling process and case farm

analysis.
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6.2 METHOD

Three case farms were identified from the fifteen farmers surveyed in phase two of the study
(Chapter Five). One case farm was chosen from each zone within the research area (see Map
5.2). The farms provided a representative example of the physical environments and farming
systems in the study area. This is illustrated in Figure 6-3 by the variation between farms in the
assumed pattern of monthly pasture production. The enthusiasm of the farmers and their
willingness to be actively involved in the case study analysis was also an important element in
the selection process. Possible case farmers were contacted by telephone and invited to

participate. The preferred three farmers all agreed to become involved in the case farm

analysis.

kgDM/Mhea/day

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Figure 6-3:  Pasture growth rate estimates used for case farms.

6.2.1 Modelling Analysis

The modelling analysis of the beef production systems was undertaken using the computer
simulation model StockPol™. Current farm systems were simulated using the model. These
‘base’ systems were then used to answer ‘what if® scenarios in relation to OOS finishing.
StockPol™ was used to test the biological feasibility of the changes and compare production
and management options. The overall aim of the modelling analysis was to investigate how
farm productivity and profitability were affected by different cattle growth and selling

strategies, and price premiums.
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6.2.2 StockPol™ Overview

StockPol™ is a decision support computer program that models the biology of New Zealand
pastoral farming systems (McCall et al.,, 1991). The software was developed by the
AgResearch Technology Development Group at the Whatawhata Research Centre, near
Hamilton. The StockPol™ model was formulated to improve the transfer of information about
alternative livestock policies to farmers and to design more effective farming systems (Webby
et al., 1994). The central objective of StockPol™ is to provide a decision support tool for
pastoral farming consultants. The model indicates the biological feasibility of a livestock

system and calculates its gross margin, as well as allowing the user to evaluate alternative

modifications to this system.

6.2.2.1 Defining Farm Systems

A farm system is described by sub-files within StockPol™. The sub-files represent the

following categories of information:

Livestock Sub-files:
Stock classes can be listed under separate sub-files. Each sub-file contains information for a
specific livestock class:

mating, weaning and shearing dates

animal breed

weaning percent

initial and monthly average animal weights

daily liveweight gains for growing stock

animal numbers (wintering, sales, purchases, deaths, and births)

animal sale and purchase dates

Land Sub-files:
Distinct areas or blocks of land that comprise the farm system can be defined within separate
sub-files. A land sub-file contains information regarding:

land block area

monthly pasture growth rates

topography and aspect

pasture quality

pasture conservation dates and areas

nitrogen applications

cropping dates and areas
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StockPol™ includes a pasture and weather database which can be used to generate local pasture
growth rates if suitable on-farm data are not available. The database incorporates monthly data

from sites throughout the North Island of New Zealand.

Feed Sub-files:

The feed sub-files contain information about conserved and supplementary feeds:
type and quantity of bought in supplements
timing and quantity of fed supplements

specifications of feed (dry matter content, energy content and price, etc.)

Prices Sub-file:
This sub-file contains prices and costs for meat and wool production:
store livestock prices
schedule livestock prices
wool prices
animal health costs
cropping and re-grassing costs
feed conservation costs

interest cost

6.2.2.2 Analysing Farm Systems
Once the farm system has been defined within the sub-files of StockPol  its biological
feasibility can be tested. StockPol ™ calculates the ‘actual’ pasture cover, for the period under
study, from the animal demand and pasture data inputted into the stock and land sub-files. The
minimum pasture cover required over the time period to satisfy animal performance levels
entered by the user is also calculated. If the actual pasture cover is at any time less than the

minimum pasture cover required, StockPol” considers the system to be biologically infeasible.

The basis of StockPol” is a feed budget equation. This is used to calculate the actual pasture
cover (aPC) at time t, by subtracting animal intake and adding pasture growth to the aPC at time
t-1:

aPC, = aPC,, + PG, - Al

where: aPC = actual pasture cover (kgDM/ha) on day t;
PG
Al

pasture growth (net herbage accumulation, kgDM/ha/day);
animal intake (kgDM/ha/day).
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The components and function of StockPol™ are represented in Figure 64. The pasture growth
and animal intake components of the feed budget equation are calculated from data inputted by
the user. These components are then modified by the sub-models for growth, pasture quality
and demand (shown as boxes in Figure 6-4). The demand sub-model is also used to generate

the minimum required pasture cover.

Pasture Quality
Sub-model

Growth PR ERIEE EROra S I SE A
Sub-model

Pools of
Green &
Derd
Herbage

Act. Pasture Cover,= Act. Pasture Cover, , + Pasture Growth, - Animal Intake,
N

Demand

Min. Pasture Cover, «— — —f Sub-model

Figure 6-4: Summary flow diagram of the basic
components of the StockPol” model.

As well as analysing the biological feasibility of a system, StockPol  generates reports for a
wide range of parameters that describe the farm system. These reports include a comparison of
revenue and variable costs for alternative farming systems in a gross margin format. This
allows a limited financial comparison of different farming systems and enterprises with these
systems. Reports on livestock numbers, intake and production are also available, along with
whole farm summaries including farm performance indices, and pasture supply and demand

relationships.

6.2.3 Base Data Collection

The first stage of the case study and modelling process was to collect physical and production
data from each property in order to simulate the current farming system (see Section 6.2.4).

The current system for each property provided the basis against which alternative OOS systems
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were compared. While some base information on the farms had been collected during the
initial farmer survey interview, more detail was required from the three case farms to accurately
model their systems. The additional data collected was that required for StockPol™ to define a

farm system, as summarised in Section 6.2.2.1.

For farms A and B, these data were collected by way of a second farm visit. Where appropriate
the StockPol™ model was taken to the farm on a laptop computer and data inputted directly.
This sped up the data collection and inputting process and also allowed the capabilities and
workings of the model to be introduced to the farmer. A further advantage was that when
interpreting the model results the farmer had knowledge of how they where derived, and as a
consequence was more comfortable accepting them as reasonable representations of their

farming systems.

A different method of data collection was used for farm C. Because of the distance and
associated expenses required to travel for a second farm visit, the data was collected using
telecommunication methods. A data collection form was sent to farmer C via facsimile. The
farmer completed the form and retumed this via facsimile. The farm data was inputted into
StockPol™ by the researcher and any points that required clarification or additional data were

highlighted. The farmer was then contacted by telephone to clarify these issues.

6.2.4 Simulating Base Farm System

Farm data was entered into the StockPol” model to define the base systems for each case farm.
The first step was to define the land sub-file(s). Monthly pasture growth rate data was not
available for any of the case farms. The in-built database in StockPol™ was therefore used to
generate approximate pasture growth rates (PGRs). The land sub-files also required details

about the use of pasture conservation and cropping.

Animal numbers and performance details were entered into the livestock sub-files. Some data
were not available on animal live weights and liveweight gains for the case farms. In these
cases the default values were calculated by StockPol ™ after providing initial live weights and
details of mating management. The derived liveweight gain profiles were adjusted according to
a general liveweight pattern for specific stock classes, and the final sale live weights provided
by the farmers. The livestock sub-files also included details of stock purchases and sales

including dates, live- or carcass weights and drafting information.
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The other feed sub-files requiring farm specific data where also completed. Prices and costs for
income and variable expense items involved in the farm operation were entered into the prices
sub-file. Prices used represented those prevailing during the 1995-96 season (New Zealand

Rural Press Ltd, 1995; Burtt, 1996).

The biological feasibility of the base system was then tested by running the simulation. Pasture
growth rates were calibrated so that each base system was just feasible. This approach was
taken because it was assumed, and supported by the farmers’ comments, that the current system
had been tuned to ensure a close match between feed supply and livestock feed demand in an

average season.

6.2.5 Alternative OOS Systems

With the base system defined, changes were able to be made to the beef sub-file(s) to simulate
different livestock policies. Adjustments were made mainly to the sale times for finishing
cattle in order to investigate the effects of various finishing policies. Three distinct periods of
finishing were investigated: OOS; shoulder; and traditional, as defined earlier (Section 2.2.4).
The case farmers were involved in the generation of alternative systems to varying degrees.
Their views and ideas on appropriate beef polices, and management changes necessary to make
the alternative systems feasible, were incorporated into the system changes. Beef livestock
numbers and performance parameters (essentially liveweight gain) were modified in order to
make the simulation of each new farming system biologically feasible. Thus, the biological,
management, and financial implications of OOS,. shoulder, and traditional beef production

systems on the case farms were estimated.

6.2.6 Analysis and Comparison of Alternative Systems

The alternative beef finishing systems were analysed and compared with respect to both their
biological productivity and financial performance using relevant outputs from the StockPol™
model. Systems were compared on the basis of their biological efficiency, profitability and

acceptability to the farmer.

6.2.6.1 Biological Efficiency
At the most basic level the primary aim of pastoral farms is to produce output, in the form of
meat and wool, from the natural supply of pasture. The efficiency of this production depends

on: the proportion of pasture utilised (consumed) by animals; and the conversion of this feed
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into animal production. Pasture utilisation and animal conversion efficiency are two important

factors determining the efficient use of pasture for meat production.

Pasture Utilisation

For any pastoral system, the stock policy is the major determinant of pasture utilisation. Stock
policy includes decisions such as buying/selling dates, stocking rate and calving/lambing dates.
These decisions affect the match between seasonal feed supply and demand. Efficient, low cost
grazing systems seek to achieve the best match between feed supply and demand, and thus

avoid the costs of feed conservation and/or supplementation.

Average pasture cover describes the quantity of pasture on a farm through time and is measured
in kilograms of dry matter per hectare (kgDM/ha). It is a key variable in the design of pastoral
based systems (Gray et al., 1989), because of its effects on pasture growth rates and the
nutritive value and palatability of pasture. Excessive average pasture covers (i.e. greater than
3000 kgDM/ha) in the late spring/summer can reduce subsequent pasture rates in the autumn
and winter, through pasture shading and loss of sward density (Sheath et al., 1987; Gray et al.,
1989). High pasture covers are also associated with the accumulation of high levels of dead
matter and seed head material, both of which reduce the nutritive value of pasture for animal
production. Low levels of pasture cover, common in the winter and early spring, are associated
with reduced pasture growth rates, reduced animal intake and thus lower animal performance.
The relationships between pasture growth, pasture cover, pasture quality and animal

performance are modelled within StockPol™ (Marshall et al., 1991; McCall et al., 1991).

Meat Production Efficiency

Beef systems were compared on the basis of feed conversion efficiency, i.e. kilograms of
carcass weight produced per 1000kg of pasture. The conversion of feed into carcass weight is
affected by the amount of energy used for maintenance versus growth. In general, greater
efficiency occurs with faster growing cattle that have higher pasture intakes. Because
maintenance requirements for feed are satisfied before growth, the greater the feed intake, the
greater the percentage of total feed that can be allocated to growth (McRae et al.,, 1984).
Systems become less biologically efficient as the proportion of feed allocated to maintenance

increases (Sheath et al., 1994).

Also younger animals grow more efficiently than mature animals (Butler-Hogg et al., 1989).

This is because the conversion of feed to liveweight is greater for lean meat than fat. As an
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animal matures, the percentage of fat in the carcass increases and hence conversion efficiency

declines.

Total beef production generated by the alternative systems was the measure used to compare
the overall biological efficiency of the various cattle finishing options on the case farm. In this
study biological efficiency considers the ratio between the total beef production (output) and
the total feed available (input). Given that the potential feed available was identical for each
alternative system on the same farm, and adjustments were only made to the beef enterprises,
then the total meat production of each system represents its efficiency in converting feed to

saleable meat.

6.2.6.2 Profitability
The profitability of the alternative systems was compared using the gross margin analysis
within StockPol™. The gross margin of an enterprise is the difference between the gross
income eammed and the variable costs incurred. The gross margin is the amount remaining to

meet the farm’s fixed expenses, capital improvements, a reward to management and profit.

GM = Gross Revenue (GR) - Variable Costs (VC)

where GR consists of the income from stock, wool, and crops, while VC included
stock purchases, animal health, shearing costs, cropping costs, and the cost of

capital.

The profitability of the beef system in isolation, and the whole farm system were measured in
terms of the gross margin per 1000 kg of pasture DM consumed by the beef system, and gross

margin per hectare, respectively.

The effects of different beef price patterns on the profitability of the systems were also
examined, using the five patterns of beef schedule prices shown in Figure 6-5. The ‘Average
Data’ price pattern was derived from average monthly beef schedule prices received by farmers
between 1991 and 1994 (MWBES, 1991-1994). This pattern was generated by calculating the
percentage monthly price received relative to the average annual price. The three stepped
patterns involved premiums for OOS and shoulder cattle that varied from 5% to 20% of the

base price.
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Figure 6-5: Beef schedule price patterns used in the case farm gross margin analysis.

6.2.7 Farmer Reaction

The case farmers' participation in, and reaction to the modelling analysis was an essential
aspect of the process for case farm analysis. Each case farm participant was interviewed in
relation to the outcomes of the modelling analysis. A matrix technique (Section 3.4.2.2) was
used to structure the interview. The matrix allowed farmers to compare and rate the simulated
farm systems in relation to various factors that they and the researcher had identified, during
both the farmer interview and case farm stages of the study. A summary table of matrices

completed for the three case farms are shown in Appendix 3.

6.3 CASE FARMA

6.3.1 Farm Description

Farm A is situated approximately five kilometres (km) south east of Rongotea in Zone A of the
research area (Map 5-2). The property runs a mixture of cropping and beef cattle and lamb

finishing enterprises. The resource description is as follows:
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Total Area: 110 ha

Altitude: 20 metres above sea level (asl)
Contour: Flat
Soils: Kairanga silt loam

Poor natural drainage, but
reasonable drainage system.
Average Rainfall: 900 mm.
Climate: Characterised by wet winters
and susceptible to dry summers.

6.3.1.1 Enterprises

Cropping Policy: Approximately 55 ha of the property is planted in cash crops each year.

Table 6-1 summarises the cropping enterprises. Three major crops are grown: peas, sweet cormn,
and wheat. The period each crop is in the ground and therefore when that land is not available
for grazing is also shown in Table 6-1. Approximately 30 hectares of winter forage crops,

usually 25 ha of brassica (Choumoellier) and 5 ha of green feed oats, are planted annually.

Table 6-1: Summary of cropping enterprise on Farm A.

Crop Area |Yield [ J |A|[S|O|N|[DJ|J|F| M|A|M]|]J
Peas 20 2.0 PIPPIP|P(P|P|P|P

Sweet Corn |28 18.0 clclciclciciclcic]c

'Wheat 5 4.0 WIW|W|W[W|W|W|W|WW

Beef Policy: Farm A finishes approximately 70 steers and 70 bulls each year. The majority of
the steers are bought in at 18 months of age in the autumn, but some are bought earlier in the
year depending on the season. These are wintered once and the majority are sold before
Christmas as two-year (2yr) olds. Some bulls are bought in as calves in August and hand-
reared, but the majority are bought in as weaners in March. The bulls are finished during or
after their second winter from June through to December at approximately two years of age. In
summary, 140 beef cattle are sold during the OOS and shoulder periods at an average carcass

weight of approximately 310 kilograms (kg).

Sheep Policy: Approximately 700 male lambs are purchased each year in the late summer and

autumn and are sold prime through to as late as December, at an average carcass weight of 16.5

kg.

6.3.2 Modelling Analysis

The current farming system was modelled on StockPol ™, using the process outlined in Section

6.2.1. The effects of different beef finishing policies, involving different sale dates, on farm
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productivity and profitability were examined by adjusting the base system to generate the

system alternatives described below.

6.3.2.1 Alternative System Descriptions

All Out-of-Season (‘All OOS 1°)

The first alternative system, ‘All OOS1’, involved adjusting the beef policy so that all cattle
were finished OOS during August-October, rather than between August and December. The
purchasing policy and liveweight profile of the beef cattle were not altered. The ‘All OOS1’
option therefore required cattle to be sold earlier (at a younger age), and at lower average

carcass weights. The sheep and cropping policies were not adjusted from the base situation.

The biological feasibility of ‘All OOS1’ was tested with StockPol . Figure 6-6 shows that the
change to OOS selling resulted in early spring pasture cover being below the minimum required
by the new system. Cattle numbers finished were decreased by 9 head (7%) in order for the

system to be just biologically feasible

Figure 6-6:  Actual vs. minimum pasture covers for the ‘All
OOST’ beef cattle finishing option, case farm A.

All Out-of-Season Option with Increased Liveweight Gains (‘All OOS 2’)

A variation to the ‘All OOS1’ system was examined. Under the ‘All OOS2’ option all cattle
were sold OOS, but liveweight gains were increased to finish the cattle at a similar average
carcass weight to the base system. This change in beef policy resulted in a biologically
infeasible system (Figure 6-7), and in order to make the system feasible, cattle numbers needed

toreduced by 15%.
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Figure 6-7:  Actual vs. minimum pasture covers for the ‘All
0OO0S2’ beef cattle finishing option, case farm A.

All Shoulder Finishing Option (‘All Shoulder’)

The ‘All Shoulder’ system involved finishing all steers for sale during the shoulder period of
November and December as two year olds. Half of the bulls were sold as rising two year
(R2yr) olds in June and July, and the balance after their second winter as two year olds. As for
the All OOS1 system, the purchasing policy and liveweight profiles were identical to the base
system. Consequently, the ‘All Shoulder’ system involved selling the cattle later (at an older
age), resulting in higher average carcass weights. The cropping and sheep systems were fixed

to the base situation.

The feasibility of the ‘All Shoulder’ system is shown in Figure 6-8. The change in beef policy
from OOS production to shoulder production allowed beef cattle numbers to be feasibly

increased by 3%.
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Figure 6-8:  Actual vs. minimum pasture covers for the ‘All
Shoulder’ beef cattle finishing option, case farm
A.

Shoulder and Traditional Finishing Option (‘Shoulder/Traditional’)

This system involved the sale of 50% of the steers during the ‘shoulder’ months (November-
December) and 50% during the ‘traditional’ periods (March-April). The steers were sold as
between 24 and 30 months of age. The bulls were finished before their second winter as R2yr
olds, 50% during March-April (‘traditional’) and 50% during June-July (‘shoulder’). This
meant some cattle were sold later and some earlier than the current practice. This policy
change allowed 19% more cattle to be finished before the system became biologically

infeasible (Figure 6-9).

Figure 6-9:  Actual vs. minimum pasture covers for the
‘Shoulder/Traditional’ beef cattle finishing
option, case farm A.
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6.3.3 System Comparisons

The altemnative farm systems were modelled to assess the implications of finishing cattle at
various times of the year. The alternative systems mainly involved changes to the selling times
for the beef cattle enterprise, and this resulted in the beef cattle numbers and carcass weights
summarised in Table 6-2. In the subsequent sections these farm systems are compared with

respect to their biological and financial efficiencies.

Table 6-2: Summary of comparison of beef polices of systems modelled for case farm
A.

System Beef Policy

Base (OOS/Shider) . Finish 135 cattle as 2yr olds @ 316kg
. 40% OOS : 60% Shoulders

All OOS1 - Finish 126 cattle as 2yr olds @ 295kg
. 100% OOS

All 0082 - Finish 115 cattle as 2yr olds @ 316kg
. 100% OOS

All Shider . Finish 139 cattle as R2yr-2yr olds @ 321kg
. 100% Shoulders

Shlder/Trad . Finish 161 cattle as R2yr-2yr olds @ 308kg

50% Shoulders : 50% Traditional

6.3.3.1 Pasture Utilisation
The effect of the different beef cattle policies on pasture utilisation on Farm A is summarised in
Table 6-3. Both OOS polices substantially lowered pasture utilisation compared to the more

traditional options. The ‘All Shoulder’ policy resulted in the highest pasture utilisation (90%).

Table 6-3: Comparisons of pasture utilisation of alternative systems, case farm A.
Base All All All Shlder/
00S1 0082 Shlder Trad
Pasture Utilisation 86% 76% 72% 90% 84%
(% Utilised)

The differences in pasture utilisation are a consequence of the feed demand patterns for the
beef polices (Figure 6-10). The two ‘All OOS’ polices demand less feed during the spring and
early summer than the other polices. It is at this time that pasture growth rates are high (Figure
6-3), and thus the match between feed supply and demand is poor compared to systems that

require the sale of cattle in the shoulder and traditional periods.
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Figure 6-10: The match between feed demand and supply for
alternative beef production systems on case farm A.

The pasture supply and demand patterns displayed in Figure 6-10 generate the average pasture
cover patterns shown in Figure 6-11. The high feed supply relative to the demand of OOS
systems during the spring/summer period are represented by the significantly higher average
farm pasture covers from the November to March period. Selling all cattle OOS, reduced stock
numbers and grazing pressure through the spring and summer months. Thus, these systems are
less suited to the effective control of pasture growth over this period, and this has important

implications in terms of pasture quality and associated animal performance.

Figure 6-11: Comparison of monthly pasture covers for alternative
beef production systems on case farm A.
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Figure 6-12 illustrates the estimated within season changes in pasture quality for the alternative
farming systems in terms of the percentage of stem and dead material (i.e. the higher the
percentage the lower the quality). These data are calculated by the pasture quality sub-model in
StockPol™ (Figure 6-4). The two OOS systems generate substantially higher proportions of
dead and stem material (i.e. lower pasture quality) over the summer, than the traditional or

shoulder options for beef production.
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Figure 6-12: Comparison of pasture quality patterns for alternative
beef production systems on case farm A.

Overall, the OOS systems exhibited a poorer match of pasture feed supply and animal demand,
and this would result in less control of spring and summer pasture growth and reductions in
feed quality. These effects caused the lower utilisation of pasture in the OOS systems, and

represent a biological cost (i.e. lower efficiency) for these systems of meat production.

6.3.3.2 Meat Production Efficiency
The efficiency of pasture conversion to meat for the alternative systems on Farm A are
summarised in Table 6-4. The table outlines the feed conversion efficiency and total meat
production of each system. The ‘Shoulder/Traditional’ system generated the highest feed
conversion efficiency, producing 84.1 kg of beef carcass weight per 1000 kg of feed. The
‘Base’ and ‘All Shoulder’ finishing options had the lowest feed conversion efficiencies with
79.6 and 79.7 kg of beef carcass weight per 1000kg of feed, respectively. The differences can
be explained in terms of the effects of liveweight gains and animal age on feed conversion
efficiency as described in Section 6.2.6.1. Compared to the ‘Base’ option, ‘All OOS1’ finishes

cattle at a younger age and this results in a slightly higher feed conversion efficiency. ‘All
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0O0S2’ also finishes cattle at a younger age, and involves higher liveweight gains than ‘All

0OO0S1’, and therefore greater feed conversion efficiency.

The total meat production figures represent the relationship between the feed conversion
efficiencies and the pasture utilisation of the various finishing options. The total meat
production is a measure of the efficiency of feed conversion to meat at the whole farm level.
The higher pasture utilisation, which results from a better match of feed supply and demand, of
the shoulder and traditional finishing options, allows more cattle to be finished in comparison
to the OOS systems. Overall, the OOS systems on Farm A are biologically less efficient for

meat production.

Table 6-4: Comparison of meat production and efficiency of alternative beef finishing
systems on case farm A.
Base All All All Shider/
00S1 00S2 Shider Trad
Feed Conversion Efficiency 79.6 80.9 83.8 79.7 84.1
(kg cwt sold/1000kg pasture)
Total Meat Production 42,648 37,178 36,386 44,610 49,517
(kg cwt)

6.3.3.3 Profitability
Table 6-5 includes measures of profitability for the beef system and for the whole farm system.
The beef gross margin is shown per 1000 kg of pasture consumed by the beef cattle, with the
total farm gross margin per hectare (ha). The financial values in Table 6-5 are based on a
uniform annual schedule for beef prices, i.e. seasonal premiums for cattle supplied at different
times of the year are not offered. Thus, the values reflect the biological efficiency of each

system, as presented in Table 6-3 and Table 6-4, rather than their relative profitability.

Table 6-5: Beef enterprise and total farm gross margins of alternative beef
production systems for case farm A.
Current All All All Shoulder/
0081 00S2 Shoulder | Trad
Beef GM/1000kg DM $48 $35 $48 $50 $52
Total Farm GM/ha $574 $487 $530 $597 $624

The effects of different beef price patterns (Section 6.2.6.2) on the profitability of the systems
were also examined. The gross margin analysis for the different schedule pattemns is shown in

Table 6-6. The ‘All OOS2’ option was the most profitable per 1000 kg of feed consumed under
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all pricing scenarios. However, at the whole farm level, both OOS systems were significantly

less profitable than the other beef cattle finishing systems on Farm A.

Table 6-6: Gross margin comparison of alternative beef production systems on case
farm A, for different beef schedule patterns (see Figure 6-5).
Price Pattern Current | All All All Shoulder/
00S1 0082 Shoulder | Trad
Average Data
Beef GM/1000kg DM $55 $51 $65 $55 $58
Total Farm GM/ha $610 $554 $597 $620 $653
Stepped 1
Beef GM/1000kg DM $69 $68 $83 $67 $62
Total Farm GM/ha $678 $626 $668 $681 $677
Stepped 2
Beef GM/1000kg DM $58 $52 $65 $59 $57
Total Farm GM/ha $626 $557 $599 $639 $650
Other
Beef GM/1000kg DM $71 $65 $80 $73 $67
Total Farm GM/ha $685 $614 $659 $714 $701

6.3.4 Farmer Reaction

Farmer A considered the current beef system was better suited to the overall management and
other enterprises on the farm then the alternatives modelled with StockPol™. The cropping
enterprise is a major component of the farm system with half the total farm area being in crop
over the late spring and summer. This reduces feed supply during this period and therefore
limits the numbers of stock that can be carried. Thus, the ‘Current’ option which involves
finishing a proportion of cattle OOS and during the spring shoulder period complements the

cropping enterprise.

Farmer A believed that OOS beef production was, in general, less suited to the property than
shoulder or traditional production, particularly with respect to soil damage and feed
availability. The effects on soil structure were of concern with respect to subsequent cropping
of land over the summer. Also, with less feed available over the winter and early spring, the
farmer's belief that a reduction in cattle numbers and greater use of conserved pasture would be
required for OOS production was confirmed. These factors were considered to be the major

costs of implementing OOS production.

The analysis confirmed the farmer's concemns to some degree, but suggested the extent of the
constraints to OOS production was not as great as Farmer A believed. StockPol™ estimated

that in order to finish all cattle OOS, numbers would have to be reduced from 135 finished to
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126. However, Farmer A believed that given the limited availability of pasture over the winter,
cattle numbers would have to be reduced more significantly (up to 50% reduction), resulting in
the ‘All OOS’ options being even less profitable. This raised doubts in the farmer’s mind about
the ability of StockPol™ to mimic the farm production system and associated management
changes. However, it is possible that the winter pasture growth rates derived for the OOS
analysis of farm were over-estimated. Also, StockPol™ estimated that by reducing cattle
numbers to 126, no extra feed conservation or supplementation was required for the OOS

systems to be feasible.

Overall, Farmer A believed that the current system provided a good balance with other
enterprises and that the current premiums justified finishing a proportion of cattle OOS.
However, the modelling analysis suggested that for the assumed price scenarios it would be
more profitable to finish fewer cattle OOS and more during the shoulder and traditional
periods, and in this respect Farmer A had opportunities to improve system performance and

profitability.

6.4 CASE FARMB

6.4.1 Farm Description

Farm B is situated near Rewa, approximately 15 km north of Cheltenham in zone B of the
research area (see Map 5-2). This hill country property supports sheep breeding and lamb and

beef finishing enterprises. The resource description is as follows:

Total Area: 450 ha
Altitude: 200 - 500 m asl
Contour: 80 ha flats.
370 ha medium to hard hill country.
Soils: Yellow brown earth
Reasonable drainage
Average Rainfall: 900 mm
Climate: Characterised by reasonable even rainfall

spread, cool winters, and mild summers.
Longer growing season on flats (at 200 m
asl) than on higher country (at 500 m asl).

6.4.1.1 Enterprises
Sheep Policy: The property winters 2000 mainly Romney breeding ewes and flock
replacements. All male lambs are sold in the autumn at an average carcass weight of 16 kg. All

ewe lambs are wintered, with surplus replacements being sold in the spring at an average
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carcass weight of approximately 16 kg. Lambing begins on August 26 and the average lambing

percentage is 110%.

Beef Policy (‘Base’ System): Approximately 100 rising two year (R2yr) steers are bought in
April each year. These are generally carried through two winters and sold from December to

February as 3yr olds at an average carcass weight of approximately 325 kg.

6.4.2 Modelling Analysis

6.4.2.1 Alternative System Descriptions

Alternative Traditional Finishing Option (‘Traditional’)

The ‘Traditional’ system involved selling half the steers before their second winter, as 2% year
olds, during March and April, and the balance as three year olds in January and February, as for
the ‘Base’ system. The purchasing policy and liveweight profile of the beef cattle were not
altered from the current policy. The ‘Traditional’ option therefore required cattle to be sold
earlier (at a younger age), and at a lower average carcass weight. The sheep policy was not

adjusted from the base situation.

The biological feasibility of the ‘Traditional’ option was tested with StockPol™". Selling half
the cattle 6-7 months earlier reduced grazing pressure and resulted in more pasture than the
minimum pasture cover required (Figure 6-13). This allowed 53 (+60%) more steers to be

finished on the case farm, with the system still remaining biologically feasible.
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Figure 6-13: Actual vs. minimum pasture covers for the
‘Traditional’ beef cattle finishing option, case
farm B.
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All Out-of-Season Option (‘All 00S’)

Under the ‘All OOS’ option, all cattle were finished OOS during August-October, rather than
between December and January. The purchasing policy was not altered, however liveweight
gains were increased to finish the cattle at a similar average carcass weight to the base system.
These changes in beef cattle policy allowed 14 (+14%) more steers to be finished than the base
system (Figure 6-14). However, the ‘All OOS’ option finished 42% less cattle than the

‘Traditional’ system, due to the different pattern of animal demand relative to feed supply.

Figure 6-14: Actual vs. minimum pasture covers for the ‘All
0OOS’ beef cattle finishing option, case farm B.

0OO0S and 50% Traditional Finishing Option (‘OOS/Trad’)

The ‘OOS/Trad’ system involved finishing half the steers during the traditional period of
January and December as 3% year olds, and the balance OOS in August and September as three
year olds. The purchasing policy and liveweight profiles were the same as those for the base
system. Consequently, the ‘OOS/Trad’ system involved selling cattle earlier (at a younger age).
Liveweight gains were increased to finish the cattle at a similar average carcass weight to the

base system.

The feasibility of the ‘OOS/Trad’ system is shown in Figure 6-15. Selling half the steers three
months earlier during the OOS period allowed beef cattle numbers to be increased by 13%

compared to the base situation.
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Figure 6-15: Actual vs. minimum pasture covers for the
‘OO0S/Trad’ beef cattle finishing option, case
farm B.

OO0S and 50% Traditional Finishing Option (‘OOS/Trad 2’)

The ‘O0S/Trad?’ system involved selling 50% of cattle during the ‘shoulder’ periods and 50%
during the ‘traditional’ periods. Half the steers were sold as 2% year olds in March and April,
and half OOS as three year olds. The purchasing policy and liveweight profiles were the same
as those for the base system. Consequently, the ‘O0S/Trad2’ system involved selling the cattle
earlier (at a younger age), and this resulted in lower average carcass weights. Like the
‘Traditional’ system, the ‘OOS/Trad2’ option was able to finish 60% more steers than the base

system.

Figure 6-16: Actual vs. minimum pasture covers for
‘O0S/Trad2’, case farm B.
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6.4.3 System Comparisons

The alternative farm systems were modelled to assess the implications of finishing cattle at
various times of the year on Farm B. The alternative systems mainly involved changes to the
selling times of beef cattle, as summarised in Table 6-7. These farm systems are compared in

the ensuing sections with respect to their biological and financial efficiency.

Table 6-7: Beef cattle polices modelled for case farmn B.

System Beef Policy
Base . Finish 94 steers as 3%2yr olds @ 326kg
« 50% Shoulder : 50% Traditional
Traditional . Finish 153 cattle as 2%2 and 3'2yr olds @ 307kg
. 100% Traditional
All OOS - Finish 107 cattle as 3yr olds @ 324kg
. 100% OOS
OOS/Trad - Finish 106 cattle as 3-3Y2yr olds @ 325kg
- 50% OOS : 50% Traditional
OOS/Trad 2 - Finish 153 cattle as 2%2-3yr olds @ 292kg

. 50% OOS : 50% Traditional

6.4.3.1 Pasture Utilisation
The effect of the different beef cattle policies on pasture utilisation on Farm B is summarised in
Table 6-8. Pasture utilisation was greatest for the ‘Traditional’ finishing system (72%), and

least for the ‘All OOS’ option (67%).

Table 6-8: Comparisons of pasture utilisation of alternative cattle systems on case
farm B.
Base Traditional All 00S OOS/Trad OOS/Trad 2
Pasture Utilisation 68% 72% 67% 69% 68%
(% Utilised)

The differences in pasture utilisation result from changes to the feed demand patterns for the
beef cattle polices (Figure 6-17). Compared to Farm A, the changes in the pattern of feed
demand for the different systems are less pronounced, primarily because the beef cattle are a
proportionately smaller enterprise on Farm B than on Farm A. However, both the ‘Traditional’
and ‘Base’ systems feed demand patterns show a better match with pasture supply, with higher
demand in the spring-summer, and generally lower demand in the winter periods when pasture

growth rates are low.
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Figure 6-17: The match between feed demand and supply for
alternative beef production systems on case farm B.

The pasture supply and demand patterns displayed in Figure 6-17 generated the average pasture
cover patterns shown in Figure 6-18. The higher feed demand for the traditional systems,
compared to the OOS systems, during the spring-summer are reflected by lower average farm
pasture covers in the summer and autumn. Selling all cattle OOS, reduced livestock numbers
and grazing pressure, through the spring and summer months. Thus, these systems were
marginally less suited to the effective control of pasture growth over this period, and this had
implications in terms of pasture quality (Figure 6-19) and associated animal performance. The
‘Traditional’ system generated lower proportions of dead and stem material (i.e. higher pasture

quality) over the summer and autumn, compared to the other options for beef production.

kgOMha

Figure 6-18: Comparison of monthly pasture covers for alternative
beef production systems on case farm B.
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Figure 6-19: Comparison of pasture quality patterns for alternative
beef production systems on case farm B.

Overall, the ‘Traditional’ system exhibited a better match between feed demand and pasture
supply, and this resulted in better control of spring and summer pasture growth, and hence

maintenance of feed quality, greater pasture utilisation and more efficient meat production.

6.4.3.2 Meat Production Efficiency
The efficiency of pasture conversion to meat for the altermative systems on Farm B are
summarised in Table 6-9. The ‘OOS/Trad2’ and ‘Traditional’ systems have the highest
efficiencies in terms of carcass weight produced per 1000 kg feed dry matter (76.4 and 67.5
respectively). The differences between systems can be explained in terms of the effects of
growth rates and animal age on feed conversion efficiency as described in Section 6.2.6.1.
Both ‘OOS/Trad2’ and ‘Traditional’ involve selling cattle at a younger average age. The
‘Base’ system has the lowest efficiency for beef production because all cattle are sold as 3%z

year olds, after being wintered twice.

The ‘Traditional’ system had the greatest biological efficiency in terms of converting pasture to
beef. While this option generated a lower feed conversion efficiency compared to the
‘O0S/Trad2’ system, its higher pasture utilisation resulted in higher meat production overall.
The ‘Base’ system produced the least meat and also had a low feed conversion and pasture

utilisation efficiency.
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Table 6-9: Comparison of meat production and efficiency of alternative beef
production systems on case farm B.

Base Traditional All OOS OOS/Trad OOS/Trad2

Feed Conversion Eff. 53.8 67.5 62.9 58.1 76.4
(kg cwt sold/1000kg pasture)

Total Meat Production 30,653 46,971 34,668 34,514 44 676
(kg cwt)

6.4.3.3 Profitability
Table 6-10 includes measures of profitability for the beef system and for the whole farm
system, assuming a uniforrn annual beef schedule, i.e. seasonal premiums for cattle are not
offered. Thus, the gross margin values reflect the biological efficiency of each system, as

presented in Table 6-8 and Table 6-9, rather than their relative profitability.

Table 6-10: Beef enterprise and total farm gross margins of alternative beef
production systems for case farm B.

Base Trad All O0S OOS/Trad | OOS/Trad2

Beef GM/1000kg DM $41 $47 $48 $44 $44
Total Farm GM/ha $254 $274 $260 $260 $259

The effects of different beef price patterns (Section 6.2.6.2) on the profitability of the systems
were also examined (Table 6-11). In terms of the beef enterprise only, the OOS options were
the most profitable per 1000 kg of feed consumed under all pricing scenarios. On a whole farm
basis, the ‘All OOS’ option was also the most profitable, except under the ‘Average’ pricing
scenario, when the ‘Traditional’ system generated an extra $4/ha. In this case the ‘All OOS’
option involves higher cattle liveweight gains (Section 6.4.2.1) compared to the other finishing
options which increased the efficiency and profitability of the system. For this reason the gross

margin results of this case farm need to be interpreted carefully.
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Table 6-11:  Gross margin comparison of alternative beef production systems on case
farm B given different beef schedule patterns.

Price Pattern Base Trad All OOS | OOS/Trad | OOS/Trad2
Average Data
Beef GM/1000kg DM $42 $51 $61 $53 $54
Total Farm GM/ha $256 $281 $277 $272 $272
Stepped 1
Beef GM/1000kg DM $47 $47 $74 $57 $57
Total Farm GM/ha $262 $274 $293 $277 $276
Stepped 2
Beef GM/1000kg DM $44 $47 $61 $51 $51
Total Farm GM/ha $258 $274 $277 $269 $268
Other
Beef GM/1000kg DM $48 $48 $73 $58 $57
Total Farm GM/ha $263 $277 $291 $279 $276

6.4.4 Farmer Reaction

While Farmer B believed that all of the alternative beef systems modelled could be
implemented on the property, he also believed that his farming system was biologically better
suited to beef finishing during the traditional and shoulder periods. He believed that OOS
production was constrained by the pattern of pasture growth which affected the availability of
winter feed. Pugging and its effects on pasture production was also a concern, as was the
ability to maintain pasture quality over the summer period. Thus, OOS production would
require a reduction in stock numbers which would be an opportunity cost, particularly if this

meant “...buying replacements on the grass market, at higher prices”.

However, the modelling analysis suggested that the ‘All OOS’ cattle finishing policy was the
most profitable of the options tested under most schedule pattern scenarios. While Farmer B,
believed that this confirmed the potential to increase profits by finishing cattle OOS and taking
advantage of price premiums at that time, he was reluctant to implement such a policy. He

“

suggested that the decision “...comes down to management preferences and how you
[individual farmers] perceive the difficulties of producing OOS and the premium at that time of
year”. Farmer B believed that finishing cattle on the shoulders would a good balance - “You
still receive a decent premium and avoid peak kill times if you sell cattle in
November/December and June/July. It’s a lot easier to have cattle ready at that time than

during the winter.”
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6.5 CASE FARMC

6.5.1 Farm Description

Farm C is situated approximately 20 km north-east of Taihape in zone C of the research area
(see Map 5-2). The easy hill country property supports a sheep and beef cattle breeding and

finishing unit. The resource description is as follows:

Total Area: 500 ha
Altitude: 620 m asl.
Contour: 80 ha flats.
420 ha easy hill country.
Soils: Some ash country
Medium drainage qualities.
Average Rainfall: 800 mm
Climate: Characterised by cold and reasonably wet

winters. Can also have dry summers.

6.5.1.1 Enterprises
Sheep Policy: The property wintered 2500 mainly Romney breeding ewes and 870 ewe hoggets
replacements in1996. All non-replacement lambs are sold from January to April at an average
carcass weight of approximately 16.5 kg. Lambing begins September 8 and the average

lambing percentage is 115%.

Beef Policy: The beef enterprise is based on 156 breeding cows. Calving begins August 30
and heifers are mated at 14 months. The calving percentage averages approximately 90%. All
non-replacement progeny are wintered once and finished at 18 months of age the following
autumn. These steers and heifers typically reach average carcass weights of 305 kg and 225 kg,
respectively. Approximately 170 steers are also bought in and finished each year. The majority
are bought as 2yr olds in the late spring and finished as R3yr olds from February to June at an

average carcass weight of 335 kg.

Cropping Policy: Approximately 16 ha of the flats are cultivated for a barley crop. Another 8

ha is planted each year in a winter fodder crop such as Choumoellier.

6.5.2 Modelling Analysis

The current farming system was modelled on StockPol™, using the process outlined in Section
6.2.1. The effects of different beef finishing policies, involving different sale dates, on farm
productivity and profitability were examined by adjusting the base system to generate the

system alternatives described below.
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6.5.2.1 Alternative System Descriptions

All Out-of-Season Finishing Option (‘O0S’)

Under the ‘O0S’ system all cattle were finished OOS during August-October. Relative to the
base situation the progeny from the breeding herd were sold approximately three months later
as two year olds, and the bought-in cattle were also held into the winter and sold as 3 year olds.
The purchasing policy and liveweight profile of the beef cattle were not altered. Overall, the
‘O0S’ option required cattle to be sold later (at an older age), and at heavier average carcass

weights. The sheep and cropping policies were not adjusted from the base situation.

The biological feasibility of the ‘OOS’ option was tested with StockPol . Figure 6-20 shows
that the change to an OOS selling pattern resulted in early spring pasture cover falling well
below the minimum required by the new system. Cattle numbers finished were decreased by 84

head (32%) in order for the system to be just biologically feasible.

Figure 6-20: Actual vs. minimum pasture covers for the
‘O0S’ beef cattle finishing option on case farm
C.

All Shoulder Production Option (‘Shoulder’)

The ‘Shoulder’ system involved finishing all progeny of the breeding herd for sale during the
shoulder period of June and July as rising two year olds. The bought-in steers were sold in
November and December at approximately 27 months of age, and in June and July as rising 3
year olds. As for the ‘All OOS’ system, the purchasing policy and liveweight profiles remained

the same as those for the base system. Overall, the ‘Shoulder’ system involved selling the
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cattle earlier (at a younger age), resulting in lower average carcass weights. The cropping and

sheep systems were as for the base situation.

Changing the beef cattle policy to all shoulder production resulted in an infeasible system as
shown in Figure 6-21. Cattle numbers had to be decreased by 8% in order for the system to be

biologically feasible.
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Figure 6-21: Actual vs. minimum pasture covers for the
‘Shoulder’ beef cattle finishing option for case
farm C.

All Traditional Production Option (‘Traditional’)

The ‘Traditional’ system involved finishing all steers for sale between January and May. The
breeding herd’s progeny were sold at 18 months of age between March and May, and the
bought-in steers were sold between January and May as two year olds. The purchasing policy
and liveweight profiles were the same as those for the base system. Overall, the ‘Traditional’
system involved selling the cattle earlier (at a younger age), and at lower average carcass
weights. The feasibility of the ‘Traditional’ system is shown in Figure 6-22. Beef cattle

numbers were able to be feasibly increased by 8%.
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Figure 6-22: Actual vs. minimum pasture covers for the
‘Traditional’ beef cattle finishing option for
case farm C.

Combined OOS, Shoulder and Traditional Finishing Option (‘Combined’)

This system involved the sale of all of the non-replacement breeding herd’s progeny as two
year olds during the OOS period from August to October. The bought-in steers were sold as
rising three year olds, from January to June, during both the traditional and shoulder selling
periods. In general, cattle were sold later (at an older age), resulting in higher average carcass
weights. This system was biologically infeasible (Figure 6-23) and required a 6% reduction in

cattle numbers.

kgOMMha

- Figure 6-23: Actual vs. minimum pasture covers for the
‘Combined’ beef cattle finishing option for case
farm C.
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6.5.3 System Comparisons

The alternative farm systems modelled to assess the implications of finishing cattle at various
times of the year on Farm C are summarised in Table 6-12. These farm systems are compared

with respect to their biological and financial efficiencies.

Table 6-12:  Comparison of beef polices of systems modelled for case farm C.

System Beef Policy
Base . Finish 261 cattle as R2yr olds and 2%yr @ 312kg
(Shoulder/Trad) . 40% Shoulders: 60% Traditional
00S . Finish 177 cattle as 2 and 3yr olds @ 326kg
. 100% OOS
Shoulder . Finish 241 cattle as R2 and R3yr olds @ 307kg
. 100% Shoulders
Traditional . Finish 283 cattle as R2 and R3yr olds @ 307kg
- 100% Traditional
Combined . Finish 245 cattle as 2 - R3yr olds @ 319kg

. 30% OOS : 20% Shoulders : S0% Trad

6.5.3.1 Pasture Utilisation
The effect of the different beef cattle policies on pasture utilisation on Farm C is summarised in
Table 6-13. The systems with the higher proportions of cattle sold OOS and during the

shoulders had the lowest levels of pasture utilisation.

Table 6-13: Comparisons of pasture utilisation of alternative systems for case farm C.

Base 00S Shoulder Trad Combined

Pasture Utilisation 84% 79% 82% 85% 83%
(% Utilised)

The differences in pasture utilisation result from the feed demand patterns of the beef polices
(Figure 6-24). Of all the systems, the ‘Traditional’ and ‘Base’ systems showed the best match
between feed supply and demand, with peak demand occurring during spring and early summer

when pasture growth rates are high.
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Figure 6-24: The match between feed demand and supply for
alternative beef production systems on case farm C.

The pasture supply and demand patterns displayed in Figure 6-24 generated the average pasture
cover patterns shown in Figure 6-25. The higher feed supply relative to the demand of OOS
and shoulder finishing systems during the spring/summer period increased the average farm
pasture cover, particularly from November to May. Selling all cattle in non-traditional periods
required stock numbers to be reduced and thus less grazing pressure was available through the
spring and summer months. Thus, these systems are less suited to the effective control of
pasture growth over this period, which has associated implications for pasture quality and
animal performance. However the StockPol™ analysis suggested that there would be no
differences in pasture quality between the altermative finishing options (Figure 6-26).
StockPol™ assumed that at the pasture cover levels displayed in Figure 6-25, pasture is fully

controlled and therefore pasture quality is maintained.

Overall, the OOS systems exhibited a poorer match between feed demand and supply, and
while this did not directly affect pasture quality, pasture utilisation was reduced. This lower
pasture utilisation represents a biological cost (i.e. lower efficiency) for the OOS meat

production options.
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Figure 6-25: Comparison of monthly pasture covers for alternative
beef production systems on case farm C.

Figure 6-26: Comparison of pasture quality patterns for alternative
beef production systems on case farm C.

6.5.3.2 Meat Production Efficiency
The efficiency of pasture conversion to meat for the alternative systems on Farm C are
summarised in Table 6-14. The ‘Traditional’ and ‘Base’ systems generated the highest feed
conversion efficiencies, producing 26.3 and 25.9 kg of beef carcass weight per 1000 kg of
pasture dry matter respectively. The ‘Combined’ finishing option had the lowest feed
conversion efficiency with 24.0 kg of beef carcass weight produced per 1000 kg of pasture dry

matter.
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The higher pasture utilisation combined with the higher feed conversion efficiencies for the
‘Traditional’ and ‘Base’ systems generated more meat production compared to the less
traditional beef finishing options (Table 6-14). On Farm C, systems that involve finishing a
higher proportion of cattle during OOS and shoulder periods are less biologically efficient for

beef production.

Table 6-14: Comparison of meat production and efficiency of alternative beef

production systems on case farm C.

Base 00S Shoulder Trad Combined

Feed Conversion Efficiency 25.9 25.1 25.5 26.3 24.0
(kg cwt sold/1000kg pasture)

Total Meat Production
(kg cwt)

25,032 17,864 23,219 26,512 21,675

6.5.3.3 Profitability
Table 6-15 includes measures of profitability for the beef system and for the whole farm system
assuming a uniform annual schedule for beef prices. The values therefore reflect the biological

efficiency of each system, as presented in Table 6-13 and Table 6-14, rather than their relative

profitability.

Table 6-15: Beef enterprise and total farm gross margins of alternative beef
production systems for case farm C.

B Base OOS | Shoulder | Trad | Combined

Beef GM/1000kg DM $67 $58 $64 $68 $64

Total Farm GM/ha $439 $391 $419 $448 $425

The gross margin (GM) analysis for the different schedule patterns is shown in Table 6-16.
The ‘OOS’ finishing option was the most profitable enterprise under the ‘Stepped 1’ schedule
and was comparable in terms of its GM to the alternative options under other schedule patterns.
At the whole farm level, however, the ‘OOS’ option was the least profitable system for all
pricing patterns. The ‘Traditional’ or ‘Base’ system generated the highest total gross margins
per hectare under all price patterns except ‘Other’, where the ‘Shoulder’ finishing system was

the most profitable option.
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Table 6-16:  Gross margin comparison of alternative beef production systems on case
farm C for different beef schedule patterns.

Price Pattern Base 00S Shoulder Trad Combined
Average Data
Beef GM/1000kg DM $70 $68 $70 $71 $70
Total Farm GM/ha $449 $415 $433 $457 $440
Stepped 1
Beef GM/1000kg DM $71 $79 $76 $68 $73
Total Farm GM/ha $450 $439 $449 $448 $448
Stepped 2
Beef GM/1000kg DM $69 $68 $70 $68 $69
Total Farm GM/ha $445 $415 $434 $448 $436
Other
Beef GM/1000kg DM $75 $78 $84 $71 $76
Total Farm GM/ha $463 $436 $468 $455 $454

6.5.4 Farmer Reaction

Farmer C believed that the ‘Base’ system, which involved finishing 60% of the cattle
traditionally and 40% during the shoulders, was best suited to the current farming environment.
While, Farmer C believed that all of the alternative systems could be implemented on the
property with varying adaptations of management, he considered OOS production to be better
suited to farming systems where winter feed shortages and ground damage were less likely.
The pattern of pasture growth on his property made it more difficult to have feed available over
the winter and early spring period for finishing livestock OOS. An OOS system would need to
transfer more feed into that period, and this would require reducing stock numbers and increase
the need for pasture conservation, supplementation, and winter forage crops. The analysis
confirmed that the poorer match between feed demand and supply on the property would
require the reduction of livestock numbers and/or the more pasture conservation or

supplementation.

Farmer C also suggested that the control and budgeting of feed would be more important for
OOS systems, and would thus be better suited to more intensive farming systems with good
subdivision, compared to his property which was run under a more expensive system of
management. This would allow for better control of pasture intake by cattle at different times
of the year. Pasture quality was also a concern for Farmer C who believed that OOS systems
would be less able to maintain pasture quality over the summer, which was a major reason for
carrying cattle. The analysis, however, showed that the alternative cattle finishing systems
would have no effect on pasture quality of the farming system, despite the higher pasture cover

in the spring and summer for the OOS option.
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The possibility of increased ground damage resulting from OOS production was also an issue
for Farmer C. However, he believed that pugging and its effects could be minimised through
management. By finishing the younger breeding cow progeny (finished at 18 months of age)
OOS rather than the larger bought-in cattle which are finished as three year olds, Farmner C
believed soil damage could be minimised. Also the use of areas, due to be cultivated in the

spring, as sacrifice paddocks was identified as a method to minimise soil pugging.

While Farmer C generally believed that the risk of finishing cattle OOS would be higher, these
risks could be reduced through management changes. For example, reducing livestock number
for an OOS finishing would enable the system to cope better with a cold wet winter. However,

these management changes also represented a cost to the base system.

Overall, Farmer C believed that it would not be profitable to produce a higher proportion of
cattle OOS given the constraints and costs involved. This view was supported by the modelling
analysis. He believed the ‘Combination’ cattle finishing option would provide a good
compromise between OOS, shoulder and traditional production which would spread risk,
improve cashflow, and also take advantage of schedule premiums available for OOS and
shoulder cattle finishing. However, in order to implement such a system Farmer C believed the
property would need to be managed more intensively with better subdivision to facilitate

greater control of cattle feed intake.

6.6 DISCUSSION
6.6.1 Biological Efficiency

The total beef production generated by the alternative systems was used to compare the overall
biological efficiency of the cattle finishing options. In general, the beef cattle production
options that involved greater proportions of OOS finishing were less biologically efficient than

systems involving traditional finishing policies.

Total beef output was affected by the pasture utilisation and feed conversion efficiency of the
system. Systems that generated higher levels of pasture utilisation had more feed available for
beef production. Pasture utilisation was largely determined by the match between feed supply

and demand, and in this respect the OOS systems were poor.

Chapter Six: Case Farms Analysis 107



Feed conversion efficiency affected beef production and, as discussed in Section 6.2.6.1, this is
determined by the relationship between the energy requirements of the cattle for maintenance
and growth. Systems with high maintenance requirements relative to growth had lower feed
conversion efficiencies, particularly when low animal growth rates were combined with heavy
liveweights. Thus, OOS finishing systems were less efficient at converting pasture to beef if
they involved selling cattle later and at heavier liveweights. Conversely, OOS finishing
systems that involved selling cattle earlier, and at lower liveweights, commonly increased the
feed conversion efficiency compared to the current beef cattle policy. However, as OOS
systems involved selling cattle during periods when pasture is often in short supply and the
climate is cold, they tend to have greater maintenance feed requirements than the traditional

‘in-season’ options.

6.6.2 Profitability

If a static schedule applied throughout the year, OOS beef cattle finishing systems were
generally less profitable than the traditional selling polices, reflecting their lower biological
efficiency. The effect of schedules with varying levels of premiums for cattle produced OOS
and during shoulder periods was also investigated. On case farms A and C finishing options
that involved the highest proportions of OOS production were consistently the least profitable,
even assuming price premiums of 20% for OOS cattle. On these farms the finishing options
that involved shoulder and traditional production returned total farm gross margins that were
between $11/ha and $101/ha more than the OOS cattle finishing options. On case farm B,
while the OOS option appeared to be the most profitable on a whole farm basis, this finishing
system grew cattle more quickly (higher cattle liveweight gain profile) than the other options,

making it difficult to compare them.

The generally lower profitability of the OOS cattle finishing options resulted from the lower
biological efficiency of these systems, as discussed in Section 6.6.1, and increased costs.
Schedule premiums would need to be in the region of 20% before OOS production would
become more profitable than traditional and shoulder beef cattle production. Average schedule
prices between 1991 and 1994 showed that prices in August to October averaged 5-10% more
than the schedule in April, however this data did not include premiums offered by individual

companies.

The large variation in results between case farms also suggested that the efficiency and

profitability of the OOS options were closely related to the physical characteristics and
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circumstances of the individual farn systems (see also Section 5.4.2). A variety of farmning
environments and circumstances exist in New Zealand agriculture which will result in
variations in the profitability of OOS production. Thus, the premiums required to encourage
the uptake of OOS production will vary between farms and regions. Obviously, meat
companies should target identified regions or districts with lower OOS costs to minimise

premium payments.

It is also important to not that the modelling analysis did not include all of the factors that
influence the use and profitability of OOS production systems on farms. A major issue and
concern discussed by farmers was the increased likelihood and effects of pugging which they
associated with OOS beef production. The StockPol™ model was unable to simulate the
effects and likely costs of soil damage which, as outlined earlier in Section 5.4.1.1, can be

significant.

6.6.3 Farmer Reaction

Each case farmer agreed that OOS beef production was ‘less suited’ to their farm. The poorer
match between feed supply and animal demand was the major factor reducing the suitability of
OOS systems. Also, the increased potential of soil damage (as discussed above) was an
important concern. Nevertheless, all three farmers expressed the desire to decrease the
proportion of cattle they sold during peak kill times, in order to improve cattle returns.
However, increased production costs and risk meant farmers were only prepared to make
marginal management changes towards OOS production. Finishing a higher proportion of
cattle during the shoulder periods was preferred compared to OOS. Shoulder production was
considered to have medium costs and risks relative to OOS and traditional finishing, whilst also
reducing exposure to low cattle prices during peak kill. The modelling analysis confirmed that,
in general, shoulder finishing involved fewer costs and, assuming the same schedule pattern
applied, was more profitable than OOS finishing. At the higher premium levels for OOS and
shoulder finished cattle, the shoulder finishing options were often more profitable that
traditional finishing. This confirmed that farmers could potential increase returns by finishing

less stock during traditional periods.

It was also clear from both the case studies and the earlier farmer interviews (Chapter Five) that
factors other than profitability are important in farmers’ consideration of OOS production. In

particular, farmers associated OOS cattle finishing with increased risk and more demands on
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management. Thus, farmer acceptance of OOS finishing is affected by their attitudes,

circumstances and goals, as well as a required level of profitability.

6.6.4 The StockPol™ Model

The computer model StockPol™ provided the basis for a quantitative analysis of case farm beef
production systems. During the case studies some issues were raised regarding the simulation
of farm systems by StockPol™. The analysis showed that OOS production systems were less
able to control late spring and summer pasture cover which in turn resulted in a reduction of
pasture quality. Farmers believed this could reduce animal performance and thus was a cost of
OOS finishing systems. On case farm A the modelling analysis estimated that the OOS
finishing options had significantly higher average farm pasture covers (>3000 kgDM/ha) over
the spring and summer periods (Figure 6-11). There was also a correspondingly significant
decrease in pasture quality (Figure 6-12). Despite this lack of control of summer pasture
growth, animal performance was maintained and the system remained biologically feasible
when cattle numbers were decreased by 7-15%. In contrast, Farmer A believed, on the basis of
on farm experience, that the implementation of a system finishing all cattle OOS would require
a more substantial decrease in numbers of closer to 50%, and this was associated with much

greater problems with pasture quality.

Overall StockPol™ provided a useful medium for estimating the financial and feed effects of
OOS production systems on the case farms. It also proved useful in providing a medium for

communicating and focusing the discussion between the farmer and researcher.

6.7 CHAPTER CONCLUSION

The results of the case farms analysis are comparable to other studies of OOS beef finishing.
McCall (1992), in modelling cattle finishing systems on a hypothetical property found that
OOS systems exhibited a poorer match between feed supply and demand which reduced their
biological efficiency. The same study estimated that cattle numbers would have to be reduced
by 77%, the area of pasture conserved for silage would need to be increased and 10% of the
farm would need to be topped. Overall, McCall (1992) estimated, that for the property
modelled, schedule prices needed to be 20% higher for cattle supplied OOS to break-even with

the traditional systems.
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OOS cattle finishing was also investigated by Taylor (1982) on a property in Northland using a
linear programming model. Increased levels of OOS finishing were shown to increase
production costs per head. On this farm OOS production was limited by the seasonal feed
constraints during the autumn and early winter. Taylor suggested the increased use of pasture
conservation, nitrogen fertiliser and improved pasture species as methods to increase pasture
availability during this period. Overall, premiums of up to 30% were required for OOS
finishing to break-even. The level of premium required was strongly influenced by autumn and

winter pasture supply levels.

The modelling analysis presented in this chapter confirmed that OOS beef finishing systems
exhibit decreased biological efficiency compared to traditional beef systems. The lower
biological efficiency results largely from the seasonal nature of the pasture based farming
systems that dominate New Zealand agriculture. This lower efficiency of OOS systems has,
and will continue to strongly contribute to the existence of a seasonal pattern of beef production
in the New Zealand meat industry. Despite this, opportunities, as shown in this study, exist for
farmers to produce higher proportions of stock OOS or during the shoulder periods, than at

present.

Greater use of OOS beef finishing on farms has the potential to increase the continuity of
supply of beef cattle for slaughter, with consequent advantages at the processing and marketing
levels of the beef industry (Section 2.2.3). As confirmed by this study, profitability will be an
important factor in farmers’ consideration OOS systems. Premiums of at least 20%, depending
on farm circumstances, appear to be required to offset the lower efficiency and increased costs
of OOS finishing systems in the western, lower North Island study region. While premiums
already exist for OOS cattle (as discussed earlier), these are insufficient to significantly

increase the uptake of OOS finishing systems.
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Chapter Seven: Conclusions

7.1 INTRODUCTION

I Virst, this chapter revisits the primary objectives of the study (Section 1.1.3) and
summarises the findings of the research within the context of the problem of seasonal beef
supply in the New Zealand meat industry. Next, the use of FSR methods to investigate OOS

production s ystems that could improve the continuity of beef supply is discussed.

7.2 THE USE OF OOS PRODUCTION TO INCREASE
THE CONTINUITY OF BEEF SUPPLY

The primary objectives of the study were to develop an understanding of the factors that would
influence the on-farm implementation and adoption of OOS production systems by farmers, and
to estimate some of the associated costs and constraints. Before these objectives were
addressed directly, the problem of the seasonal pattern of beef supply to the New Zealand beef

industry was investigated.

7.2.1 Importance of a More Uniform Beef Supply - Industry
Perspective

A more uniform pattern of beef supply would provide the NZ meat industry with the
opportunity to compete more effectively in the higher value market for meat. A more continual
supply would provide direct benefits to the beef marketing and processing stakeholders in the
industry. These benefits would be in the form of a wider range of market opportunities,
particularly in the high priced chilled segment of the beef market; and increased processing
efficiency and therefore lower processing costs. Industry stakeholders believed that these
benefits were very important to the future of the meat industry as a whole. Also, industry
stakeholders confirmed that the increased use of OOS beef finishing systems on farms was an
important and realistic option for achieving the more uniform supply pattern that was necessary

to secure these benefits.
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It was also clear that increasing the continuity of supply would involve sending ‘price signals’
to farmers in the form of larger premiums for beef cattle finished OOS compared to those
finished during traditional periods. Stakeholders believed that OOS production systems would
generally increase the cost of beef production for farmers, and that the level of premium
incentive offered for OOS production would need to reflect the constraints and associated costs

faced by farmers.

7.2.2 On-farm Implications of OOS Production Systems

A farmer’s decision to adopt an OOS finishing system is influenced by the costs and constraints
of such a change, as well as his/her individual circumstances and attitudes. An understanding
of the implications and issues regarding the use of OOS systems faced by farmners was

developed through this study.

Farmers identified a number of factors which could affect and limit the use of OOS beef
finishing on their properties. Winter feed levels, summer pasture quality, and soil damage were
major concerns of farmers with respect to OOS systems. In general, farmers associated OOS
finishing systems with increased production costs, higher levels of risk and greater complexity
of grazing management. Case farm analysis confirmed that OOS production generally had a
lower biological efficiency compared to traditional beef finishing systems, due to the poorer

overall match between pasture feed supply and animal demand.

The disadvantages and costs of OOS finishing were balanced against the potential to increase
farm income through premiums on OOS beef cattle. While farmers considered OOS beef
finishing less suited to, and therefore more demanding of their pasture-based farming systems,
they believed that adjustments to management practices would allow at least a proportion of
cattle to be finished OOS. However, the related costs and the perceived management
disadvantages would have to be outweighed by improved financial retumns associated with
premiums offered for OOS beef cattle. Simulation modelling of three case farms suggested that
OOS finishing systems were less profitable than the existing cattle polices on a whole farm
basis, even when assuming price premiums of up to 20% were available for OOS cattle. Thus,
for the pattern of beef supply to become more uniform, meat companies will have to re-think
their pricing strategies and offer significantly larger premiums than present for cattle finished

OO0S.
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It was also clear that the viability of OOS production systems varied between farms and
regions. The individual circumstances of farms affected the profitability of OOS finishing.
The land resources of the farm were important in determining the potential of OOS finishing
and as expected, farmers suggested that properties with good winter pasture and animal growth
conditions (i.e. mild temperatures, high soil fertility, moderate rainfall), and free draining soil
types are most suited to OOS production. Farmer attitudes and goals related to profit,
preferences and risk have an important influence on their willingness and ability to implement
OOS finishing systems. Thus, there are opportunities for meat companies to target particular
regions, farm types and farmers that are suited to, and likely to adopt to some degree, OOS beef

finishing systems.

7.2.3 Further Research

The extent to which the advantages of a more uniform beef supply arising from wider adoption
of OOS production would benefit the processing and marketing sectors of the industry was not
established in this research. All stakeholders believed that increased premiums for cattle
produced OOS would be required to increase supply continuity, but some were unsure whether
this would outweigh the processing and marketing benefits obtained from a more uniform beef
supply. More research is required at the marketing and processing levels of the beef industry to
clarify and quantify the costs and benefits of a more continual supply. This research is vital for

determining the feasible level of price premiums that can be offered for OOS beef cattle.

At the same time, research should continue into. OOS production at the farm level. This
research should be aimed at obtaining a better understanding of the costs and constraints of
OOS production under a wider range of biophysical conditions and farm types than represented
in the present study. Investigation is also required into management practices to minimise OOS
production costs and which are acceptable to farmers in differing circumstances. Also, the use
of other production options such as alternative pasture species with more even growth rates,
and various supplementation alternatives, could be researched. Continued farmer involvement
in this research is necessary to ensure that the research outputs remain relevant them.
Ultimately, on-farm research could be used to develop and test OOS finishing systems under
commercial farming conditions. Thus, farmers would have the opportunity to actively
participate in the development of systems that would be acceptable to them. This may also
increase farmer awareness of the technologies and management practices, and thereby enhance

the adoption of OOS systems.
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As described in Section 3.2, this study represents the investigation of one option for addressing
the beef industry problem of seasonal supply. Other options may exist to reduce the effects of
this seasonality. For example, as discussed in Section 4.3.1.4, an alliance with a similar beef
producing nation with a complementary supply pattern could potentially increase marketing
opportunities for New Zealand beef products and those of the other partnering nation. This,
and other methods of reducing the negative effects of seasonal production on beef marketing

and processing should be investigated.

7.3 THE USE OF FSR TO INVESTIGATE OOS
PRODUCTION

The secondary objective of this study was to investigate the use of Farming Systems Research
to obtain an improved understanding of the on-farm constraints to, and impacts of, the use of
OOS production systems. The FSR methods used were aimed at ensuring the circumstances
and views of farmers, and other stakeholders, were directly incorporated into the investigation
of OOS production systems. This emphasis on stakeholder participation allowed the
perspectives of various stakeholders to be included in the description of the problem situation.
It was hoped that this would aid in the development of actions to improve the situation by
ensuring that solutions were more relevant and acceptable to all parties than those derived by a

“top-down” approach.

It is difficult to evaluate the success of the use of the FSR approach in this study because it
represents only part of the process of developing solutions or actions to address the problem of
seasonal beef production and the use of OOS systems. Also, the study had no ‘control’
methods with which the FSR approach could be compared. Other studies based on a
‘traditional’ approach to research have reached similar conclusions regarding the potential of
on-farm use of OOS finishing systems (Taylor, 1982b; McCall, 1992), which suggests that, in
these cases, researchers had an appreciation of on-farm conditions and the environment in
which farmers operate. However, the FSR methods used in this study resulted in the collection
of detailed qualitative data with would not have been possible with less participatory methods.
This resulted in a ‘richer’ description of the on-farm implications of OOS production systems,
which may be important in developing actions relevant to the stakeholders that address the

problem of seasonal beef supply.

However, the unstructured nature of this ‘rich’ data meant its collection and analysis was

demanding and time consuming. The techniques involved in collecting and processing the data
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relied heavily on the skills and ability of the researcher. Formal training in interviewing, for

example, would be advantageous to ensure the successful collection of data with a high utility.

Clearly, the FSR methods aided in achieving the primary objectives of the study. The key
informant and farmer interviews helped describe and define the problem of seasonal beef
production, as well as the implications of OOS finishing, from the perspective of both farmers
and meat companies. The extensive knowledge and expertise of the participants in their

respective fields was able to be utilised through this process.

Overall, it is concluded that FSR methods can be used in New Zealand agricultural research to
ensure that participating stakeholders are involved in the description and development of
research opportunities. This participation should improve the relevance and subsequent uptake
of research outputs by the intended end-users, although this was not able to be determined in
this study. In New Zealand, research funders are increasingly emphasising the importance of
improving the adoption of research outputs and are, therefore, urging researchers to identify the
end-users of their research and incorporate them into the processes of research (FoRST, 1995);

in this respect FSR methods have a useful role.

7.4 CONCLUSION

A FSR approach was successfully used to investigate the implications of the seasonal pattern of
beef production, and the increased use of OOS beef finishihg systems to improve the continuity
of beef supply. An understanding of the issues was elicited through the participation of farmers
and other industry stakeholders in interviews and case studies. The study showed that while
there are costs and constraints to the implementation of OOS beef production systems,
opportunities do exist to improve the continuity of beef production in New Zealand through the

increased use of OOS systems on farms.
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Appendices

Appendix One: Examples of Rich Pictures Developed
from Farmer Interviews

See overleaf.

Appendices 117



L gl S "
N pynity Rt 1 ke LAY
\. «wm .rr..vc = How Yd< 700 ey \lmo_hm
. =i g 0 el
.’N\:)b\ﬁ» gnt / mvog Wb \ YLE - telextv 1
it \w Jbocr Undl oluraed hlok 30kba '“fﬂf)_ .
= (enplan | K Bro-pR M FABVN . L de ensily dom
| TMms FAnuLy L.n ) ?M.ﬂ.j Alet (chacherbin e - gt 4 Lt e du dnn_
C 1R S
G\ — /
N i&t ¢ 5 CUmATE
- Corct le X”‘W‘U&J. - Sammay “sale .
- Cobl it S
ot ««:r\ (1ueo= 176 Dlv
ﬁo mtp\glw - NIS‘P.S {ODO - SO0 ~m
- - filg enan gpresed Suumm ALY
A mim oS5 s ol = N
-,?m c % e aws tma wndvy ra,SL Q,MM ) € < Tnly/ hw — 20 H/H «EJ oy
t badd” iate cak. - a
; . : . Dy hacle ot .
= Py wort, fact bs PP 2K : L 50 By, . T ~Se o!s\ s
V J(w} vﬂ(&;»”/%uiaﬂn ?)L ~ m)h?% .Nsuwu (324 Ynad\?
e b 4 SR - Spaiby Tocqt 13 . 1
W B il e il Y KEWEA S {cutpinr  EnTerRPRISES |
B, Fady 09 el e eI AREA: ,&_Wi
= a..LJ Ps& nweter do , ety s u..?f kites 1 e
?wv. 3 JeeF Petiet
- (esh Leot - S 2 —_— TATERPLA T (MO SHEEP Pucy
-y @ e 2&&» Cont ? Mol :,‘\..;r T o o
-4 Cnrushn s, / . wiq ia U&ﬂ_ lﬂﬁxL.J &.m.:“o_vd.dhw IS s o crds
\Q‘&#‘L)j \&\hLﬂO_ v:.?. .wu’&.@«»v -1 praci ™. — Yoo o
by b aile ke loos PRoBUCoN [— i o1 S -4 pki iy M Fucte
|.*e>“ae.,3 h}..?—%!ia hahv P - Main ‘aedhx o+ $9 ¢ w\%.m iL?N.u\nJ . _,...\«3?{»5 J gy Zuwy
« R cosibh g i Ciensser| Attibade g xLﬁ it Gy ke S 1. %NLJ:@%& bd - u.irﬂmmﬁhzx
-2.53_ _.vb Covnk SAmeg A FEPTR L & e;.._.r&\ o~ A— Mo Fle ..r<4 ¢ <Al . Y/
Y —aflere YA T&&&u o5, . iy Mﬁ—_m 4 vl .»V 974
o?.r.rnr... \;\+R§+\h § oy W.H;t,oﬁv " sty 1 Mord o 3 ?MM; = B _qru. L
/ -ne c v oDz, A . " .\% - Sl -~
=+ 025 FaBA .Uﬂ»%\«c vw{r\\_ —wald ook G4 Cotie ﬂ...)-u;m“m\.EJ > = dodrets B 11 J o
bt el r.m.ires i w_x?.?.&.u 6.9..7.& o 5 - feibut teer) Joseli ' Ged et £ Spaghens .
rach bleck ot help AN g prectuce et ?I.)J wodd asad) Dec - 15+ 20 #3003 r- «.sr.ux £ .
o~ SAM M A % Unimedy — i ._\\— AJV ¢ A I—Q,fé«h : XJ 2 el ﬂl .% e T
~ 1 N d Vil e ink wabv g -Sleery ~ vﬂ_;: skt & ey
s+ ) esz_J A o proclaics OO inke  aky wmenin) ) o Skt ophi
(add W _\i?‘.. | - S el b vib £ dulc (ylip /1) : or 1924 - sokd -» ie shas,
&..mu::xx i _vu %x.ﬁ ¥ nw Clentee  wheduda m\M}.{x =if 42 yedhbned pred h -ns«». defled - hals
e obes v bk Wl o it o PSR = Q250 - $3do, requasl  LHEEE e
Wed Qeny Brbin, o Ay - 03 - ﬂ:% ‘.,Nn, %:ﬂ.«ﬁvﬁt Dt oi«.m_ FRARS
Vo nd + mr Q&K Fun = Retkd e (g sydenm T by = cala by T
||.M\“leﬁ\\J.» 15w F(U r.)o%r ,N i Q:_k m\.“4 ...m;uﬁ ~ Rl ‘roTﬁJ (e
k- - G T PYOS e mof ml».rt« Y S Sn:l Chek “ .Aa:LFU . u _
cold ghl| ran Cunit .:an\. \?Nw(...«..n.\), sri.urxniu
|~$\o~ r..n ¢ acec) b

fon X\d (oul o \nurﬁ




[ ]
- %S sce % Ooﬁ. e

A0 . \\ Solcs .
\\ i WWO :‘J e ..M\aﬁ\_ W@& I.)Hﬁlr,\%QL
m w - 4lo \?.._;:\ (keded) S _Jo O.H.j?. v 1 ehlic. kb
l\ﬂuﬁ [ (R,
\\ o <Plo  Flets Blo-PNRA FAEN e .w,o ol a ﬂ .rs, & M...U
T F EATVPES | o
TMma FanuLy feasome ) eldin i
C ROUINTINLES / - Ry ol SR weke & Loasg
e M_o“.rzwx..w&_ Clacte
- -
/ et i e
. ks
' 3

&)
mr.\;\. = &v_.\-b(: L
Pli —v& § Mﬁb\t( s,\ér_nb...v ﬂh. _T rn\ﬁ hrzv 2280an., W\‘lﬂv.x_ﬂc
A.v:@.?,.U. elsg weuldl ¢ Wl "

¥ 7
) A=k }&.Jmnv
- 4 : ok vy
ﬁ:au v qﬁ* A.ﬁ. #&v ﬁ 2 Wz ‘W.Q_lw

byt
A g r). = = « 2100 s,
Pottk e ¥ b b3S vy s e FARMER /
m.\H.@.\(ﬁ S.IF ﬁ% -y r(C/n |_
= v.._;_vi)wy eeme. 2onE: R {C UERENT  ENTERPRISE S _
~ oA X A ’ - S
e ey AREA" Knilen = _ S
Moft { - é\d %»4.\6— J\:v \ ¢
Syl " . T quneree Gty S,
-ud gk F g o T e e sl CREBEDY
N i G SN R 0 L et B -G el o atlesbar - Qomen)
i Y S T Al 43 e ™AL oo |
mme,ﬁ\\:&k/ S SQ\N .\&Mr g T Radn I,wq%:
- “ I 1S, = -3 - . Y
\\\\\\.\\\\\\\_QOW VDOQ\:.\:OZ o Lt - (nalbvs \L.N?v wbch ﬂ rs\.vbnA o _._Jﬂ.rtm_ﬁu
Opportaties 3 _ / - gis \ww_ Tl e "
Peee [pa =i o (4 - !
Kok akiny dee Loed #e el ke e L - e e [
m‘u o r«.\.ek.rx y\»{ ’ ,Vwﬂ.ﬁ r;‘ﬁwmw} Hie ,l Q.&gtf\r ast vr.y.\rl¥ - th&U wn1.u. 3 hf?r%v.
_ﬁ v.cj}?w e e : rﬂw M.m_nm‘w.k \_\s? sb.n\, —Waldd et wedt Lo doif h
wonleh  holdd 4—:\3\. ) - Ly o \@wﬁ.\_n.m; >.w &(ﬁft& i
— neeh eI e hin . £o " WA S4B P, fudurt
viedel Led S?\_.:..rv w.kn} Cace~hine o Wﬁr wele: Diret. FA2nENS . A ,_‘ﬁ_.n(aA
y / iy, S Cimdery - : ) et el il
A e e s i WLl fed e L] W
_th?.*\lu ﬁ.ﬂﬁ Y \\ s).rb = rady o o - Vi H“ﬂb S = wHLe.} cuent tand ety T*
vﬁm S‘w. \._So o] é,i@. .b&k..rj N 78.\(1 + mS«L)\ Wi oy ket . ¥ —U.J in S (% o\.@ _\’ (mfxb,
=0 0 o _,V»n.L e o 4»1.09 l:.,f.ﬁ - Trn.\ O Clan S.QS.r_K. e ) u‘fhﬁ\rehv - St A ._ 4o \ee r».v
‘ e ¥ 5 fom Sree Aoy /_ .U .‘\ { ,UJN. | o baecles, A dronel = unnn P
. :l..h :.an\,d iy .ﬁa ﬂycyq ln.sQ i )ﬂ) 1\_3‘\ aud g

. daesd e S

1o % ,ﬁwk\ i QOW. n.d_'t_fof_. wfﬁ hedi wgﬂ__}g
St gen “r.l o X, ohev gneh. . = 1o cle =it i

Wev i cen n\vjs«?‘:m\u 1)4..

Lapd w.»wawxi



: oet
pprs by Pl 124 <) Gyl
v - 3_.\2 o
Apdhe] ey 2, ﬁf S T
¥ et ﬂ:;’cu W Gy - v> m0) ?_u Jw.e_ Yow N ~——
pRop APy usi/ PO g5 04
) T p) k a@a.w ﬁwﬁm -
e B o oo 2 s
il S o P ; by \ *c Trurdwe) _vva %-&L » 4 *.
A~ e Y N 5&1 «n'olf) . . : \ iy oo.a ey PE M
oXi _\Q‘J x&u . ﬁ ?:_\i _w:r\ / — \m‘ . \
2 S W2 o) L ’
P3s o Ao rt | - M- :..e@ m)\«q 5 . /, &Cc&l.w oﬁ il
—U@u 4 s o\, Syrem o 404\ s - : &l”ﬂ—% [ A A r,_\.
(20 on) yovpeso Jssstv.} g s Eac xs., . 2 “y gé f il
F \(ﬁ // F&(L Y‘&(o/ \.‘Qﬁugo& UNSLM\N b !iw?# .,.. ﬁ-\. 1 L \ v VMl wQI )
(; . \Lﬁt@o«ii vy X \ a+,.<_ .
(brw ~10) sty g~ Ly pa v gy B g m [

el LAk

i 0L 3 ms Srvrana AN 3
- r£=402 " (Pos 9 s fﬁﬁ%ﬁ { 0wzt el -
) P%_ ) ta\ sy Mg o) = wﬁ_._ T
- )& %.n OFM..? . s e |
(P ec) r{: Yy 9245 ¢ eq W = Ay - ] T o

T 0 vRLE 4

uva\kﬁ uoNPS o) Q(OG,

I\\\Ra& W) / e \ﬁxwws Vg ms vark
‘ ?
[ ﬁu&&&a_ SdqpP Py P P2 \n_é s ™)
b g 1 PRy f ..If \
< P Gy -
2p/po provy ,3- e mé
Althm i) ﬁ\s.._.o& 4d._v
IR Pars o vy - e Vr%uqm
e T R e YR AN )
u*\h\p,i_*. !N %._b r;ouv JZ&S Tcﬁé ﬂm Mm._ . R . o ey h*.c& ra-e)
orog 945 1y A ot e gt e , : .
Ay o \ L5 G, _._8.” M.
lyamo o455 Brar ve \\ Sy v 3 .{JEY oft BRIV
? "qan| s;om: 20)"2) g oot - . v Vmoo fo v
: \oq
o pra —— ¥
ﬁ.. FN\, ubs mﬁ Au e&u \x:{ J..s.e..n
i il & 7 e (G agend oM7) —_— : \ : . P
e L Ts.m : Pt 4 LTS PIORRg . . By ’ WUsy | | ey, Ihw._hm..iﬂ
J.. YO U . Niftc )~ Lo Ul addd e “yon n,{cc) - ) * vy ) oo +
wb _/Ler oN * h7y s “w099 - . od rvo Yoo \\ e e
= lQQ avD.R, N,B) ~ mue:.:c d\v.w:m oy m.W ‘Yw {P\\”Jn w(’«(\!\bv / R&E_Jé - A.— 0l «—
__ . .1_& Nzxvo\ ~ro) = \JJ,J\J } \ o s i g ﬁ\é w&.stwl § M apve \O R »..q Q4 - b »y)
iy hgars 5 EXbn.  \ P dm
pRIIY - Plw MM - S»é@fw \\ }o u re .x_ - spy7 erJ. 2D t. ,
L. ; " vU;%w_ ol 4@.%3,\.1 ._.MW_W.V\ (01-%) /P obsy » 3__.% o \
XPIY/ TR B s ey pannio poob Y i 597 P \‘W,w YT M
~ R o \ (i p/ﬁkw.w) wacmﬁv%‘.u Y all P



Appendix Two: Example of Matrix Completed during
Interviews with Case Farmers
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Rating each factor from 1-5 in terms of its effect on the use of the given system.
1 =negative, bad
542 = positive, good

Forevery factor:

~
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Appendix Three: Summary of
during Interviews with Case Farmers

Matrix Interview Summary - Farmer A:

Factor

Feed Issue

Current OOS/Shlder

Rating

Matrices Completed

Comments

The feed implications would be major

All OOS 1 factor. Would simply run out of feed if
All Shoulder 3 finishing all OOS. Would have to
Shder/Trad S) reduce numbers by a lot more (than
calculated using S.P). Likely to have to
conserve more pasture as silage which
is a big cost, have to have the
machinery too. The easiest time to
carry stock is over the spring/summer
period, its better suited to pasture
supply.
Compatibility with Current OOS/Shider | 4 Cropping and wintering cattle do not go
Cropping System All O0S 2 well together because cattle destroy soil
All Shoulder 3 swucture. At the same time the current
Shder/Trad 3 cropping system requires that numbers
are decreased by Nov/Dec. Half the
property is in crops over the summer
therefore this requires to have cattle off
early.
Ground Damage Current OOS/Shlder | 2.5 This is a major factor on this country.
All OOS 1 Cattle can easily pug the ground given
All Shoulder 4 the soil type and wetness during winter.
Shder/Trad 5 This has adverse effects on cropping
and spring pasture production. Used to
have a runoff on some sand country
which meant we could winter more
cattle.
Type of Country Current OOS/Shlder | 3 This is not good cattle wintering
All OOS 1 country. Probably already finishing too
All Shoulder 2? many OOS. Cattle can do a lot of
Shder/Trad 2? damage in winter to soil structure.

Would be better on a more free
draining soil or where it does not get as
wet during the winter. Also it is
difficult to have enough feed at that
time, this is also affected by wet
conditions. Even if you do have the
feed it is easily tramped into the mud at
that time of year. This country would
be more suited to shoulder or
traditional production but that just
doesn’t fit in with cropping system.
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Comments

Financial Advantage Current OOS/Shlder While money is better for OOS, with
All OOS 2 all the changes required for All OOS
All Shoulder 3 would not be as profitable. Would have
Shder/Trad 2 to reduce numbers etc., and it would
also affect cropping system. Current
beef system fits in better with cropping
system and benefits from some of the
OOS premiums. A traditional system
would require reducing cropping and
would have lower cattle returns because
selling in peak.
Price Risk Current OOS/Shlder | 3 Risk of getting a bad price is higher
All OOS 3 during traditional periods. Really
All Shoulder 2 guaranteed a premium during OOS.
Shder/Trad 1
Production Risk Current OOS/Shlder | 3 Production risk gets higher to more you
All OOS 2 finish OOS. Its more difficult to finish
All Shoulder 4 at this time of year, and you are more
Shder/Trad 4 prone to adverse conditions like a wet
or very cold winter.
Preferences/Goals Current OOS/Shider | 3 Overall current beef system is most
All O0S 1 preferred. Fits in better with the rest of
All Shoulder 2 the enterprises (crops) as it not as harsh
Shder/Trad 3 on soil structure than All OOS, and gets

cattle off early to allow for cropping
system. An all OOS system just isn’t
practical for this property. A more
traditional system would be easier to
do. The easiest time to carry stock is
through the spring and summer, but that
is why prices are lowest in the autumn
and high in the spring.
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Matrix Interview Summary - Farmer B:

Comments

Winter Feed Supply | Traditional The more beef you sell OOS the more pressure
All O0S 2 there is over the pinch period. Will also eat
12 00S 3 into sheep feed. Would have to reduce stock
numbers to finish more over this period.
Overall the traditional systems would be better
suited to feed supply.
Pasture Quality Traditional 4 Selling all beef OOS would mean it would be
All OOS 2 difficult to control and utilise spring flush.

12 00S 3 Would need cattle on at that time which would
mean buying in on the grass market if not
careful. The need to save more pasture to feed
OOS stock in winter would also decrease

pasture quality.
Ground Damage Traditional 3 Carrying big cattle in the winter can make a
All OOS 1 big mess (ground damage). The more cattle
12 00S 2 wintered, especially at higher weights, the
bigger the mess. This can really effect
subsequent pasture production.
Type of Country Traditional 4 A lot of it comes down to the type country you
All OOS 1 have and how suitable it is to finishing cattle
12008 3 OOS. Areas with dry, mild winters and good
drainage are likely to find it easier.
Ease of Management Traditional 5 Not great differences in management. There is
All OOS 8 more need to transfer pasture to the winter and
12 00S 4 control summer quality which would increase
feed management required.
Financial Advantage Traditional The more stock you can carry over a pinch
All OOS period the higher your potential profit. But
12 00S there are feed and ground damage constraints
to balance against this. Would be good for
cashflow to be selling stock OOS.
Risk Traditional 4 Not any more price risk selling OOS, in fact
All O0S 3 probably guaranteed higher price. But would
12 00S 4 be more risky to sell all stock at one time.
Would want to spread risk by selling at more
traditional times as well. More prone to wet,
cold winters if wanting to finish OOS. Would
need to have some flexibility.
Preferences/Goals Traditional 4 A lot of it comes down to management
All OOS 2 preferences and how you perceive the
Y2 O0S 3 difficulties of producing OOS and the

premium at that time of the year. Overall it is a
balancing act (potential profit vs. constraints).
My preference is to aim to finish cattle on
shoulders. That way you still get a decent
premium and its a lot easier to have cattle
ready in Nov/Dec or Jun/Jul than OOS. Will
avoid peak kill times when prices very low. Its
a good compromise which suits my
preferences and this type of country.
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Matrix Interview Summary - Farmer C:

Factor System Rating  Comments
Winter Feed Supply Current 4 It is more difficult to have feed available
All OOS. 2 during the winter, therefore its harder to carry
All Shoulder | 2 and finish stock at that time. Would need to set
All Trad. o) up system to budget feed into that period. This
Combination | 3 would be suited to a more intensive (better
subdivision) system that can control feed
intakes better. Would also tighten feed for
ewes. Would look at getting lambs off earlier,
and increase priority to cattle. Also likely to
require use of more supplements which
increases costs. A traditional selling system
definitely fits best with feed supply.
Pasture Quality Current 4 The more OOS systems which sell stock
All OOS. 1 earlier would result in less control of spring
All Shoulder | 3 flush which would reduce overall pasture
All Trad. 5 quality. A major reason for having cattle is to
Combination | 3 control pasture quality.
Ground Damage Current 4 The OOS systems will cause worse pugging,
All OOS. 1 especially with the heavier cattle (i.e. 3ys vs.
All Shoulder | 2 2yrs). Ground damage would be a big
All Trad. 5] consideration. Would have to concentrate on
Combination | 4 finishing progeny as 2yr olds.
Type of Country Current 5 Any of the systems could be done on my
All OOS. 3 country as its reasonably easy. Would just
All Shoulder | 3 involve adaptation of management. Overall
All Trad. 5] this would not be a big factor compared to
Combination | 3 others on harder hill country. However the
systems finishing at more traditional times
would be more suited to country given feed
supply and quality, and pugging issues
discussed above.
Ease of Management Current 5 All would be as easy to manage if you set up a
All OOS. 2 good management system. In general the OOS
All Shoulder | 2 systems would involve more careful feed
All Trad. 5 management and budgeting. Have to ‘make’
Combination | 3 feed for the winter. More traditional systems
would not need to be as intensive.
Financial Advantage Current S Would not be financially worth it to produce
All OOS. 2 all OOS given the costs and constraints
All Shoulder | 3 (above). While money is not good for cattle in
All Trad. 5? traditional months it is better suited to the
Combination | 3 current set up (intensity etc.).
Risk - Production Current 5 OOS systems require making feed available at
All OOS. 2 a time when the environment is against you.
All Shoulder | 2 You are more prone to a bad winter (wet,
All Trad. 5 cold). There is more chance of not having the
Combination | 4 feed at that time of year.
Risk - Price Current 2 The more OOS systems have an advantage
All OOS. 5 . here. You are almost guaranteed a premium.
All Shoulder | 3 The problem with selling in the autumn is that
All Trad. 1 you are competing with a lot of other sellers,
Combinasion | 3 so the schedule is hopeless.
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Preferences/Goals

Current

All OOS.
All Shoulder
All Trad.
Combination

hn DWW

The current option suits at the moment given
its ease of management with an extensive
system. The money is potentially better the
more OOS you go but with the management
implications it would not be worth doing All
OOS. Overall I would aim to move to the
Combination system with only a proportion
being sold OOS and the rest sold on the
shoulders and traditionally. This covers all
options, spreads risk, and improve cash flow.
At the moment selling far too much stock
traditionally. Starting to intensify system now
which is make more shoulder and OOS
production more achievable.

Appendices

126




References

Ackroyd, S.; Hughes, J. 1983: Data collection in context. London: Longman.

Beebe, J. 1985: Rapid Rural Appraisal: the critical first step in a farming systems approach to
research. Networking paper 5, San Francisco: Agricultural Development Division.

Biggs, S.D. 1985: A Farming Systems approach: some unanswered questions. Agricultural
Administration, 18: p.1-12.

Bowler, D.G. 1980: The drainage of wet soils. Auckland, New Zealand: Hodder and Stoughton.
259 p.

Brazendale, R.; McRae, A.F.; Reid, J.1. 1993: Circumstances of two groups of farmers in
contrasting climatic areas of New Zealand-implications for extension? Proceedings of
the Australian-Pacific Extension Conference, Gold Coast Australia. p.612-615.

Burtt, P. (ed).1996: Farm budget manual. Canterbury, NZ: Dept. of Farm and Horticultural
Management, Lincoln University.

Butler-Hogg, B.W.; Cruickshank, G.J. 1989: The effect of environmental factors on growth and
development. Pp 87-102. In: Meat production and processing. Purchas, R.W.; Butler-
Hogg, B.W_; Davies, A.S.(ed). Hamilton: New Zealand Society of Animal Production.

Buxton, J. 1992: Producers, processors and pacemakers. Pp 37-39. In: Beef finishing and
marketing - the proceedings of a series of field day for beef producers. Wellington:
New Zealand Beef Council.

Byerlee, D.; Collinson, M.P.; Perrin, R.K.; Winkelmann, D.L.; Biggs, S.C.; Moscardi, ER;
Martinez, J.C.; Harrington, L.; Benjamin, A. 1980: Planning technologies appropriate
to farmers: concepts and procedures. El Batan, Mexico: CIMMYT.

Byerlee, D.; Harrington, L.; Winkelmann, D.L. 1982: Farming Systems Research: issues in
research strategy and technology design. American Journal of Agricultural
Economics,December 1982, p.897-904.

C.Alma Baker Trust. 1995: C.Alma Baker Workshop: methodologies for linking funders,
researchers and end users. Wellington 11-12 April 1995. C.Alma Baker Trust Series
Publication No.14.

Chambers, R. 1992: Rural Appraisal: rapid, relaxed and participatory. Institute of Development
Studies Discussion Paper 311. Sussex: Institute of Development Studies.

References 127



Chambers, R. 1993: Methods for analysis by farmers: the professional challenge. Journal for
Farming Systems Research - Extension, 4: p.87-102.

Chambers, R.; Ghildyal, B.P. 1985: Agricultural Research for Resource-Poor Farmers: The
Farmer-First-and-Last Model. Agricultural Administration, 20: p.1-30.

Chambers, R.; Jiggins, J. 1987a: Agricultural research for resource-poor farmers part II: a
parsimonious paradigm. Agricultural Administration and Extension, 27: p.109-127.

Chambers, R.; Jiggins, J. 1987b: Agricultural research for resource-poor farmers part I:
Transfer-of-Technology and Farming Systems Research. Agricultural Administration
and Extension, 27: p.35-52.

Checkland, P.B. 1981a: Systems thinking: systems practices. England: John Wiley & Sons.

Checkland, P.B. 1981b: Rethinking a systems approach. Journal of Applied Systems Analysis,
8: p.3-14.

Checkland, P.B. 1988: Soft Systems Methodology: an overview. Journal of Applied Systems
Analysis, 15: p.27-30.

Checkland, P.B.; Scholes, J. 1990: Soft systems methodology in action. UK: John Wiley and
Sons. 324 p.

Climo, W.J.; Richardson, M.A. 1984: Factors affecting the susceptibility of 3 soils in the
Manawatu to stock treading. New Zealand Journal of Agricultural Research, 27:
p.247-253.

Davison, R.M. 1991: Situation and outlook for beef. Proceedings of NZ Branch of the
Australian Agricultural Economics Society Conference. 131, Lincoln University:
Agribusiness and Economic Research Unit.

Davison, R.M. 1995: A decade of change and development. G2089, Wellington: New Zealand
Meat and Wool Boards Economic Service.

Dent, J.B.; McGregor, M.J. (ed).1994: Rural and Farming Systems Analysis - European
Perspectives. Wallingford: CAB International.

Dent-JB; Thormton-PK, 1988: The role of biological simulation models in farming systems
research. Agricultural Administration and Extension, 29: p.111-122.

Dey, I. 1993: Qualitative Data Analysis: a user friendly guide for social scientists. London and
New York: Routledge.

Dillon, J.L. 1973: The economics of systems research. Agricultural Systems Research
Conference. New Zealand: Massey University. p112-126.

Dillon, J.L.; Anderson, J.R. 1983: Concept and practice of Farming Systems Research.
Proceedings of ACIAR Consultation on Agricultural Research in Eastern Africa.
Canberra: ACIAR. p171-186.

Dillon, J.L.; Plucknett, D.L.; Vallaeys, G.J. 1978: Farming Systems Research at the
International Agricultural Research Centers. Rome, Italy: CGIAR, Agricultural
Department, FAO.

References ' 128



During, C. 1984: Fertilisers and soils in New Zealand farming. Wellington: Government
Printer.

Edmond, D.B. 1963: Effects of treading perennial ryegrass (Lolium perenne L.) and white
clover (Trifolium repens L.) pastures in winter and summer at two moisture levels.
New Zealand Journal of Agricultural Research, 6: p.265-276.

Emst & Young. 1996: Summary report: a future of the red-meat industry. Wellington: Emst and
Young.

Etling, A.W.; Smith, R.B. 1994: Participatory needs assessment: a key to FSR/E. Journal of
Farming Systems Research Extension, 4: p.45-56.

Falcon, W.P. 1970: The green revolution: generations of problems. American Journal of
Agricultural Economics, 52: p.698-710.

Farrington, J.; Martin, A. 1988: Farmer participation in agricultural research: a review of
concepts and practices. Agricultural Administration Unit Occasional Paper 9. London:
Overseas Development Institute.

FoRST. 1995: Research strategy for the Public Good Science Fund 1996/97 to 2000/2001.
Wellington: Ministry of Research, Science and Technology.

Frith, D. 1992: Trends in global meat production and consumption. /n: Proceedings of the beef
field day - Maraturangi Farm, Waipukurau. Wellington: New Zealand Beef Council.

Geenty, K.G.; Rattray, P.V. 1987: The energy requirements of grazing sheep and cattle. Pp 39-
54. In: Livestock feeding on pasture. Nicol, A.M.(ed). Hamilton: New Zealand
Society of Animal Production.

Gray, D I.; Parker, W.J. 1989: The planning, implementation and control of pastoral based
systems. Massey University, Palmerston North: Agricultural & Horticultural Systems

Management Department.

Gummesson. 1991: Case study research. In: Qualitative methods in management research. Sage
Publications.

Hawkins, B.W.; Morris, S.T.; Gray, D.I.; Parker, W.J. 1989: Managing the Transition to Out-
of-Season Lambing - A Case Farm Example. Proceedings of the New Zealand
Grasslands Association, 50: p.65-71.

Haynes, R.J. 1995: Soil structural breakdown and compaction in New Zealand soils. Towards
sustainable agriculture. 95/5, Wellington: Ministry of Agriculture. p22-26.

Ilbery, B.W_; Homby, R. 1983: Repertory grids and agricultural decision-making: a mid-
Warwickshire case study. Geografiska Annaler, 65: p.77-84.

Ison, R.H.; Ampt, P.R. 1992: Rapid Rural Appraisal: a participatory problem formulation
method relevant to Australian agriculture. Agricultural Systems, 38: p.363-386.

Jamieson, N. 1985: The paradigmatic significance of Rapid Rural Appraisal. Proceedings of the
1985 International Conference on Rapid Rural Appraisal. Khon Kaen: Khon Kaen
University. p89-102.

References 129



Kellet, A.J. 1978: Poaching of grassland and the role of drainage. 78/1, Ministry of Agriculture,
Fisheries and Food, Field Drainage Experimental Unit. p19

Korte, C.J.; Chu, A.C.P_; Field, T.R.O. 1987: Pasture production. Pp 7-20. In: Livestock
feeding on pasture. Nicol, A.M.(ed). Hamilton: New Zealand Society of Animal
Production.

Lussignea, A.H. 1994: Sowing the seeds of sustainability - the potential of Participatory Rural
Appraisal in Scotland. Unpublished Masters dissertation. University of Edinburgh,
Scotland.

MAF Policy. 1996: Special farm monitoring update (sheep and beef farming). Technical Paper
96/5. Wellington: Ministry of Agriculture.

Marshall, P.R.; McCall, D.G.; Johns, K.L. 1991: Stockpol: a decision support model for
livestock farms. Proceedings of the New Zealand Grasslands Association, 53: p.137-
140.

Marshall, P.R.; McCall, D.G.; Johns, K.L. 1991: Stockpol: a decision support model for
livestock farms. Proceedings of the New Zealand Grasslands Association, 53: p.137-
140.

Maxwell, S. 1986: The role of case studies in farming systems research. Agricultural
Administration, 21: p.147-180.

May, T. 1993: Perspectives on research. Pp 3-19. In: Social research: issues, methods and
process. Buckingham: Open University Press.

McCall, D.G. 1984: Systems approach to research planning for North Island hill country.
Unpublished Ph.D. thesis. Massey University, New Zealand.

McCall, D.G. 1992: Efficient conversion of pasture to product. Pp 19-29. In: Beef finishing and
marketing - the proceedings of a series of field day for beef producers. Wellington:
New Zealand Beef Council.

McMeekan, C.P. 1963: Research and its application. Pp 30-45. In: New Zealand farm
production and marketing. Moriarty, M.J.(ed). London: Oxford University Press.

McQueen, I.LP.M. 1970: The effects of winter management on farm production. Pp 168-180.
Palmerston North, New Zealand: Massey University.

McRae, A F. 1992: Farmers' needs for management, research and extension, and policy -
findings of a farmers' workshop and their implications. Proceedings of the New
Zealand Grasslands Association, 54: p.7-10.

McRae, A.F.; Anderson, F.M.; Brazendale, R. 1993: Applying "Farmer-First Research” in New
Zealand. Proceedings of the XVII International Grassland Congress, 1: p.637-6309.

McRae, A.F; Morris, S.T. 1984: Profitable bull beef systems. Palmerston North: Massey
University.

Merrill-Sands, D. 1986: Farming Systems Research: classification of terms and concepts.
Experimental Agriculture, 22: p.87-104.

References 130



Miles, M.B.; Huberman, A.M. 1984: Qualitative data analysis: a sourcebook of new methods.
Beverly Hills, California: Sage Publications.

Minichiello, V.; Aroni, R.; Timewell, E.; Alexander, L. 1995: In-depth interviewing. Australia:
Longman.

Ministry of Agriculture and Fisheries. 1996: Situation Outlook for New Zealand Agriculture
1995. Wellington: Statistics New Zealand.

Ministry of Research, Science and Technology (MoRST). 1993: Post election briefing notes for
the Minister of Research, Science and Technology. 21, Wellington: MoRST.

More, K. 1990: Leamning on the farm. Wellington: New Zealand Council for Educational
Research.

Moris, J.; Copestake, J. 1994: Qualitative enquiry for rural development: a review. Intermediate
Technology Publications.

Mueller, R.A.E. 1993: The products of science. Proceedings of the XVII International
Grassland Congress, p.667-710.

New Zealand Department of Statistics. 1996: The New Zealand official year-book. Wellington:
Govermnment Printer.

New Zealand Meat & Wool Board's Economic Service, 1994: Annual Review of the New
Zealand Sheep and Beef Industry 1993-94. Wellington: NZ Meat & Wool Board's
Economic Service.

New Zealand Meat Producers Board, 1993a: Strategic Plan 1993-2000. Wellington: New
Zealand Meat Producers Board.

New Zealand Meat Producers Board, 1993b: Annual Report. Wellington: New Zealand Meat
Producers Board.

New Zealand Meat Producers Board, 1995: Annual Report. Wellington: New Zealand Meat
Producers Board.

New Zealand Rural Press Ltd. 1990: New Zealand agriculture: a story of the past 150 years.
Auckland: New Zealand Rural Press Ltd.

New Zealand Rural Press Ltd. 1995: The New Zealand Farmer. Various 1995/96 issues.

Norman, D.W. 1978: Farming Systems Research to improve the livelihood of small farmers.
American Journal of Agricultural Economics, December 1978, p.813-820.

Okali, C.; Sumberg, J.; Farrington, J. 1994: Farmer Participatory Research: rhetoric and reality.
London: Intermediate Technology for Overseas Development Institute. 159 p.

Poppi, D.P.; Hughes, T.P.; L'Huillier, P.J. 1987: Intake of pasture by grazing ruminants. Pp 55-
64. In: Livestock feeding on pasture. Nicol, A.M.(ed). Hamilton: New Zealand
Society of Animal Production.

Rayner, T. 1990: The Seeds of Change. /n: Farming Without Subsidies. Sandrey, R.; Reynolds,
R.(ed). Wellington: MAF.

References 131



	20001
	20002
	20003
	20004
	20005
	20006
	20007
	20008
	20009
	20010
	20011
	20012
	20013
	20014
	20015
	20016
	20017
	20018
	20019
	20020
	20021
	20022
	20023
	20024
	20025
	20026
	20027
	20028
	20029
	20030
	20031
	20032
	20033
	20034
	20035
	20036
	20037
	20038
	20039
	20040
	20041
	20042
	20043
	20044
	20045
	20046
	20047
	20048
	20049
	20050
	20051
	20052
	20053
	20054
	20055
	20056
	20057
	20058
	20059
	20060
	20061
	20062
	20063
	20064
	20065
	20066
	20067
	20068
	20069
	20070
	20071
	20072
	20073
	20074
	20075
	20076
	20077
	20078
	20079
	20080
	20081
	20082
	20083
	20084
	20085
	20086
	20087
	20088
	20089
	20090
	20091
	20092
	20093
	20094
	20095
	20096
	20097
	20098
	20099
	20100
	20101
	20102
	20103
	20104
	20105
	20106
	20107
	20108
	20109
	20110
	20111
	20112
	20113
	20114
	20115
	20116
	20117
	20118
	20119
	20120
	20121
	20122
	20123
	20124
	20125
	20126
	20127
	20128
	20129
	20130
	20131
	20132
	20133
	20134
	20135
	20136
	20137
	20138
	20139
	20140
	20141
	20142
	20143
	20144

