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Department of Agricultural

Economics and Food Marketing
University of Newcastle

Newcastle upon Tyne NE1 7RU

Professor David R. Harvey

Survey of Livestock Marketing Channels & Marketing Practices
Dear {name},

We are trying to obtain better information and understanding of marketing decisions and practices amongst livestock farmers.  Marketing will become even more important to most farm businesses in the future, and the results of this survey will help inform and underpin policies, market advice and marketing initiatives necessary to meet these future challenges. The survey is part of the MAFF Commissioned Work Programme, which collects the Farm Business Survey Records.  Participation in this survey is voluntary, but we hope that you will be willing to spend the time (about 1 hour should be sufficient) to complete it, since it will provide us with very valuable information on marketing channels and practices.  All information supplied will be treated as completely confidential.

The design and testing of this questionnaire has been as careful as possible.  We have tried to simplify it as much as possible while collecting the relevant information.  In particular, we have allowed for different considerations to apply to different types of livestock, but recognise that in many cases there will be no substantial differences.  In these cases, please do not try and fill in every box on the questionnaire, but simply record your views and conditions in the “all stock” category.  Please let us know if you feel that we are missing important information in the way we have constructed this survey.

Thank you very much in advance for your help and cooperation.

[image: image2.wmf]
Appendix III:  Statistical Analysis

Introduction

This appendix presents more detail on the statistical analysis carried out in this project. It is in two major sections.  The first section deals with the Factor Analysis of the management and marketing statements in questions 3.1 and 3.2 respectively.  The second section deals with the analysis of livestock costs and revenues in relation to choice of marketing channel and attitudes to management.  All statistical results are produced from the statistical analysis package Statview 4.5®.

I.
Factor Analysis of Management & Marketing attitudes.
a)
Management Statements (Question 3.1)
The unrestricted factor analysis of the response scores for these 26 questions produces the following results.
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As can be seen from these results, the first factor accounts for almost 30% of the total variation in responses across all statements, with the second orthogonal factor accounting for 8.3%, while the 13th factor isolated in the unrestricted analysis accounts for a mere 2.5% of the total variation.  The Scree plot shows how the proportion of total variation falls as the number of factors identified increases. The rule of thumb in judging the appropriate number of factors to consider as capturing the major statistical patterns exhibited by the responses is that only those factors showing an eigen value of greater than 1 should be considered. In this case, conservative application of this rule implies that between 5 and 6 factors should capture the major reliable patterns in the responses.

The results of the analysis restricted to six factors are as follows.
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Choice of the specific number of factors considered to capture the variance of responses in the most sensible and appropriate form now rests on two key criteria.  First, the stability of the item (statement) assignments or factor loadings to each factor as the number of factors is varied should be considered.  If the factor loadings are stable across different factor number restrictions, then the statistical association of statements with the principle components (factors) can be considered robust and thus reliable.  Second, how much sense do the these factors make given the understanding of the systems which generate the responses - do the associations implied by the factor loadings make sense of the responses?

We consider the first criterion first.

Factor Loadings for six factors:
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Factor Loadings for five factors:
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Factor Loadings for four factors:
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Factor Loadings for five factors
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Factor Loadings for four factors
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Factor Loadings for three factors
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Inspection of the changes in the factor loadings as the number of factors varies is concentrated on factor loadings of greater than 0.5, the higher the factor loading (especially relative to the other factor loadings for any given statement (item)), the more closely is that item associated with a single factor.  Thus, items with factor loadings which are evenly distributed over a number of factors can be said to be non-discriminating items in the sense that they do not provide information which allows the identification of an underlying pattern or structure to the responses in terms of differentiated factors or principle components. Table 1 shows the allocation of statements to factors according to the judgmental rule of thumb that factor loadings of >0.5 signify allocation to the factor in question, especially if the remaining loadings are generally much smaller.

Table 1
Factor Loadings (>0.5) under variation in factor number
	No.
	Three Factors
	Four Factors
	Five Factors
	Six Factors

	1
	3
	3
	3
	3

	2
	1
	1
	5
	5

	3
	-
	-
	-
	6

	4
	-
	-
	5
	5

	5
	2
	2
	2
	2

	6
	1
	4
	4
	6

	7
	2
	4
	4
	6

	8
	-
	4
	4
	4

	9
	3
	3
	3
	3

	10
	3
	3
	3
	3

	11
	2
	2
	2
	2

	12
	2
	-
	2
	-

	13
	2
	2
	2
	2

	14
	2
	2
	2
	2

	15
	3
	3
	3
	-

	16
	1
	1
	1
	-

	17
	-
	4
	4
	4

	18
	-
	4
	4
	4

	19
	1
	1
	1
	1

	20
	1
	1
	1
	1

	21
	2
	-
	- 
	2

	22
	1
	1
	5
	-

	23
	1
	1
	1
	1

	24
	1
	-
	-
	4

	25
	2
	2
	2
	2

	26
	-
	-
	-
	-


Note:  numbers in each column signify the factor number to which the responses to the respective statement number are indicatively allocated.
Although there is some volatility of factor loadings for these items depending on the number of factors chosen for the analysis, there is considerable stability around a core set of allocations of items to specific factors.  Table 1 highlights in bold those loadings which appear robust over these differential factor restrictions, and also highlights as shaded rows those statements whose responses show oscillation or particular indeterminacy depending on the factor number restriction.  It is apparent from this table (reading right to left) that as the number of factors is increasingly restricted, some items (statement responses) seem to ‘collapse’ from one factor into another or disappear from having a major association with any factor.  Other associations of items with particular factors only materialise and stabilise as the number of factors is increased.  On the basis of these considerations, the five-factor representation was chosen as being an acceptable trade-off between stability and apparent robustness of factor loadings on the one hand and over-stretching or over-compacting the data on the other.

Having made this choice on statistical grounds, the second criterion now comes into play. Choice of an appropriate set of factors to represent the data now depends on the sense which the isolated factors make in interpreting the raw data. The table in the main text - Table 3, page 12 - does make some apparent and intuitive sense, suggesting that the statistical separation and pattern revelation of the variation in responses to these statements is not simply a statistical artefact, but can be taken as a reasonably reliable indication of an underlying structure or pattern to these individual responses to management concepts and attitudes.

The frequency distributions of the resulting factors are shown below, where these factors are constructed on the basis of the allocation identified in Table 1 above.

Factor 1 - “Social Responsibility & Care”
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Factor 2:
“Way of Life”
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Factor 3
“Making a Living”
[image: image13.wmf]
Factor 4
“Sustainable & Respectable Livelihood”
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Factor 5
“Family Business”
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b)
Marketing Statements (Question 3.2)

An exactly similar procedure of factor analysis was applied to the responses to the marketing statements in question 3.2.  The unrestricted factorisation of these responses produced the following results.
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As can be seen, these responses tend to collapse rather more strongly than the management responses into the first factor.  Although there is a possibility that factors 2, 3, 4 and 5 might reveal some stable statistical patterns, this turns out not to be the case for the responses to these statements.  Associated factor loadings on this set of statements turn out to be dominated by factor 1, with other factors exhibiting serious instability and generally low factor loadings as the restrictions are varied.  Accordingly, these specific results are not reported here, since they convey no meaningful information.  As explained in the main text, this result is not surprising given the lack of variation of marketing channels exhibited by this particular sample and the generally ‘traditional’ character of the marketing practices and management attitudes of this group of farmers.  In effect, the evolution of this population of farmers has been such that, to date, no discernable differentiation to the patterns of their marketing practices or underlying attitudes has yet emerged.

II.
Regression Analysis of livestock costs and returns.

a)
Livestock returns and marketing channel choice
The initial hypothesis to be tested is whether choice of marketing channel affects livestock returns.  To condense the available data into manageable form to test this proposition, it is necessary to aggregate the several different forms of livestock sales.  Thus, the recorded livestock revenues from sales, from the FBS records for each farm, are aggregated according to the established livestock unit (LSU) conversions used in the FBS system.  These revenues are then expressed per LSU sold.  In order to differentiate between cattle and sheep sales and sales of store animals from breeding and fat stock sales, the ratios of sales (in LSU terms) in each category to the total LSU sales from each farm are then computed. In addition, the ratio of sales through each identified marketing channel is also computed in a similar fashion.

The revenues per livestock unit might also be affected by the total volume of sales, and also by the attitudes to management as identified above.  Thus the proposition to be tested becomes:

REVS (per lsu) depend on: ratio of cattle to total sales (C/TOTR); total sales volume in lsu terms (SALES); ratio of sales through auction markets to total sales (AUCT%); ratio of fatstock sales to total sales (FATR); ratio of breeding stock sales to total sales (BREEDR) and the five management strand factors (FM1 to FM5). These variables are expected to capture the major contextual dimensions affecting livestock revenues per LSU. The correlation matrix for these variables is shown in table II.1.

Table II.1
Correlation Matrix for Revenues per LSU
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There are a number of statistical considerations which are relevant to the formal and rigorous testing of the proposition through regression analysis, especially relating to the use of ratio variables which are necessarily bounded between 0 and 1. However, these statistical considerations need to be judged relative to the meaning and quality of the underlying data which are to be used in the testing of the proposition.  The use of proxies to compress the data to manageable levels involves considerable loss of information from the raw data.  This information loss is a necessary condition for the practical analysis of the data and needs to be related to the possible information gain to be had from the use of sophisticated regression techniques to persuade the aggregated and proxied data to ‘tell the truth’.  The judgement made here is that, if there is any genuine ‘truth’ embedded in these adjusted and aggregated data, then it will be revealed in its general form by the application of a simple multiple linear regression equation to the adjusted data.  More formal testing of any such truths might then be appropriate to more rigorously test the validity of these truths.  In other words, establishment of the legitimacy and veracity of any truth the data might purport to reveal takes precedence over the establishment of the statistical validity of these ‘truths’.  

It is important to notice here that the approach to statistical testing is quite different from that employed in section I above.  In exploring the responses to management questions, the concern is to identify any underlying patterns without imposing any a priori beliefs about what such patterns might mean or what structures they might imply.  In this case, the primacy of the statistics is clear-cut.  However, in testing a proposition about the structure of associations between variables (as in the case of examination of livestock revenues), the presumption is made at the outset that there is a reliable structure to this association.  In this case, the statistical tests are simply providing corroborative evidence (one way or the other) of this a priori presumption.  Accordingly, the level of sophistication of the statistical analysis needs to be progressively increased as the evidence of ‘truth’ of the proposition accumulates.

The results of the multiple linear regression testing the proposition that livestock revenues per lsu are associated with the presumed variables are shown below.
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The possible effect of other marketing channels than auction markets on revenues was also tested but produced no more convincing results than those reported here.

Examination of the t-values associated with this regression strongly suggests that the only variable which can be judged to be reasonably associated with revenues per lsu is the ratio of breeding livestock sales to total sales.  Otherwise, the relationships between revenues and potential ‘explanatory’ variables are ‘not proven’.  Consideration of the contexts and circumstances which generated these data makes sense of these results.  Farmers returns from marketing livestock are likely to depend critically on the timing of these sales relative to the within year variation of market prices, and on the relative quality of the stock sold as perceived by the buyers (reflected to some extent in the positive association of the breeding stock ratio to revenues earned).  Adequate examination of these propositions requires very considerably more data and more inventive analysis than is possible in this project.

b)
Marketing Channel choice and livestock costs
While variation in revenues from livestock sales might well be ‘swamped’ by considerations other than choice of marketing channel, variations in the costs of livestock production might be expected to reveal more association with this choice.  This possibility follows from the fact that livestock costs are more closely under the control of farmers than are the revenues, where they are largely price-takers in any of the markets (or channels) in which they participate.

The correlation matrix between livestock costs (as recorded in the FBS data) per lsu and the potential ‘explanatory’ variables as defined above are shown in Table II.2

Table II.2
Correlations with livestock costs per lsu (COST)
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The results of the linear multiple regression of livestock cost on these explanatory variables is as follows.
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These results bear out the proposition that livestock costs are more likely to exhibit statistically significant associations with the context and circumstance variables describing the farmers conditions than are the revenues per lsu.  Five of the ten supposed explanatory variables show significant associations with livestock costs.  Of particular relevance to the topic under study, it appears that choice of the auction channel is associated with significantly (though insubstantially) lower costs than otherwise.

An alternative representation of the same basic relationship (substituting the other marketing channel ratios for the auction ratio) is shown below.
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Here, the effect of dead-weight sales (to the abattoir) appears to increase costs (by as much as £1.5 per lsu per percentage point increase in the proportion of sales be dead-weight).  However, it should be born in mind that the number of farmers in this sample who traded on a dead-weight basis is very low.  Only four of the 63 farms included in this analysis  reported any dead-weight sales at all, and only two showed proportions of dead-weight to total sales in excess of 50%. Thus the apparent significance of this result could well be simply an artefact of the data, representing some other important factor determining livestock costs on these few farms.  The small number of cases makes the ‘law of large numbers’ rule inapplicable in this case.
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