Starting points

DEA Analysis for soft wheat production in the EU after EU/SPEL databases 
Starting points

The analysis was run for two databases. The first contained 5 inputs and 1 output. The 5 inputs were the followings: nitrogen (N), phosphor (P) and potassium (K) artificial and natural fertiliser (in one block) in kg/ha, lime (Ca, lime) in kg/ha too, and the used energy expenditure in ECU/ha. The output was the soft wheat production in kg/ha. The efficiencies after this database will be signed as ”efficiency for one hectare”.

The second database was extended by a sixth input which was the production territory of soft wheat in each country and this was given in 1.000 hectares. All the other inputs (input1 - input5) and the output too was multiplied by the value of the 6th input. The results of this database will be signed as ”efficiency for state data”.

About the objects participated in the analysis have to be known that one of the EU 15`s was disqualified because it had no data for the fields listed above. Data was given from 1973 till 1998. But SPEL contained data (averages and totals) for European 11-s and for European 15-s, and as the data set had no defects, these databases participated in the analysis too. And that`s why the analysis had plus 2*26 objects.

Results, experiences

Long-term efficiencies

The listed data set contains the Total efficiencies (DEA) for state and for one hectare data set along the full 26 years:
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1. table

Comparing the results of the state and the one hectare data sets, the first anyone may notice, that the efficiencies of the state data set are always greater than the others. As it happens generally, it`s quite difficult to conclude something why it happens. Comparing again the two lists it appears too, that it`s always true except the 2nd quartile, that only one state`s position changes by quartiles. Beside these we may notice too, that the position of the EU11 and EU15-s is ”fixed” and if we recount the two averages of the efficiencies of the other countries we may surprise, because it`s really the same, and this average is also the same as the average of the min. and max. value. Comparing the efficiency of the EU15 and EU11 we may see, that the efficiency of the EU15-s is greater than the EU11-s, and after this fact we may conclude that the efficiencies of the new member`s are greater than the old members efficiencies.

The next question is, how the efficiencies changed along the 26 year long term. This is described (partially) in the next point.

Middle-long term efficiencies and the changes of them

Dividing the examined term into 3 almost equal parts (9,9,8 years or 1973-1981, 1982-1990, 1991-1998), sorting the terms averages for each country/object and examining the changes of these efficiencies we may get the next two tables. The first (2nd table) contains the results for state data sets and the next (3rd table) contains the results for the one hectare data sets.
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2. table

Analysing the table, it seems that in the 4th quartile there are 3 constant participant, in the 3rd there are only two constant member, and in the 2nd quartile there is more greater fluctuation. Only in th 1st quartile there are 3 constant member as the 4th. The most important conclusion is that the 1st and 4th quartile has 3 constant members and they shows the most stable view.

Beside these it`s important too, that against the long-term efficiencies and EU11-s, the EU15-s are quite mobile.

Very important too, that by time gets greater and greater the average of the efficiencies and with parallel this, the standard deviation of the efficiencies gets greater and greater too. Mostly it could be compared to a wave function (like sinus) which has a climbing trend and has a growing amplitude. Growing efficiency perhaps can be thanked to the CAP or to its orders, while growing waving to the weather as it gets more extreme.

The next table shows almost the same, but the efficiencies here is for the one hectare data sets. Having a look for the table we may notice, that here nothing is so stable as before was. But here the first two places are fix against the state efficiencies. Germany`s position is quite mobile, it comes up to the 1st quartile from the 3rd quartile.
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3. table

Against the earlier data set`s (state data set) results, here decreases both the average of the efficiencies and both the standard deviation of the efficiencies. This could be shown by a wave function which has a decreasing trend and a decreasing amplitude. What does it mean? It stands quite opposite by the same values of the state data sets. How can it be? Perhaps it can be explained by the CAP too. Against the Hungarian situation, grows the ratio of the large scale farming, because the subvention decreases. As subvention decreases, everyone has to reduce costs and the first step is to increase the territory of the same plant culture. Productivity level gets more and more ensured, though it is followed by decreasing efficiencies. But the averages of the efficiencies keeps to a certain value, as it can be seen by watching the values of the three terms (successive approximation).

Consistency problems

The listed possible problems occurred as state and one hectare efficiencies was drawn into the same figure for some of the countries. The first is Portugal`s efficiencies:
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1. figure

If we ignore the term after 1983 it has no problems, but examining the term after 1983 we may see that the difference of the state and one hectare efficiencies changes (grows and decreases) for year to year. As until 1983 the efficiencies run beside the other, it`s quite difficult to believe it`s changes after 1983 both statistically both informatically. These problems may occur by wrong data-collection, by wrong data-processing or by something other mistakes.

Perhaps similar consistency problems has the Finnish too. Their figure is shown below:
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2. figure

If we watch their figure we may see, that efficiency changes (falls and jumps) about 80% in one year for two times (1973-1974 and 1997-1998). It`s quite hard to believe too, that efficiency would change 80% in one year. As no other data is available for these countries (economy policy, weather, subvention, taxation etc. along the whole term) it can not be proved if it`s true or not but the lately has much greater possibility .

Ranking after the possibilities (input-oriented approach)

The rank listed below was set up after the efficiencies of the one hectare data set. After the values of Total input-restrictions the ranking would be quite difficult. As GAMS doesn`t log the last weights of the inputs for the objects, it can`t be proved that the possibility after the efficiencies is the same as after counting the input-restrictions with its weights. As the weights are not logged, it has endless solutions for proving, that`s why it can`t be done.
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4. table

Watching the ranking, perhaps Finland is the one which didn`t found its real place. The reasons were described one paragraph before.

A close Outlook

After this paper, the most important questions would be the followings.

· Further consistency check for the base data sets.

· What causes the inconsistencies of state and one hectare efficiencies for Finland and Portugal?

· Analysing the inputs.

· Why there is no input-restriction possibility for state data set in the respect of energy, which could increase efficiency?

· The problem of Input6 (territory). Questions of uncultivated lands.
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