Annex 1: imputing missing items

Introduction

To fill in the “item non-response” MV trough an iterated Buck procedure I construct the following variables for each plant:

WATER=OSE+PERFOR: Total water consumption in m3/month

ENERGY = ELECTRIC*3.6 + FUEL*43,752.06: Total energy consumption in mega joules (MJ)

LABOR = WORKDAYS*EMPLOY: Total days-worker worked

POLLUTION = FLOWF*BOD5*1000: Total organic pollution discharged in (mg/day)

PRODUCTION = Quantity of the good produced by month.

After performing the iterated Buck procedure I still had to solve “double” MV. I call “double” MV when I have MV for all the variables (mostly two) that comprise one of the five constructed input and production variables. In order to fit these variables I calculated the weight of one the member variables (one product,  ELECTRIC, EMPLOY, BOD5, OSE) to the constructed variable (PRODUCTION, ENERGY, LABOR, POLLUTION, WATER) using the original series. The other member variables (other products, FUEL, WORKDAYS, FUEL, PERFOR) are obtained by difference.

Similarly, when the fitted value for WORKDAYS was greater than thirty one I re-fitted it calculating the average weight of WORKDAYS to EMPLOY and applying that weight to EMPLOY. After that I re-fit EMPLOY using the re-fitted value of WORKDAYS.

Sometimes the fitted value obtained by the iterated Buck procedure turned negative. In these cases I calculated the weight of the variable with negative fitted value to the constructed variable (ENERGY, LABOR, PRODUCTION or WATER)using the fitted series, and applied the weight to the corresponding fitted energy value. To conserve coherence with the other variable actually observed I re-fit ENERGY, LABOR, PRODUCTION or WATER. This was done when it was clear that the fitted value cannot be a zero. In the cases when zero was suspected or apparent from the reported data a zero value was fitted.

Plant 1
Plant 1 did not report in period 1. It has therefore 48 possible observations. This is the description of original number of missing values in the total of 48 possible observations:

	
	Observations
	Missing Values

	BOD5
	26
	22

	ELECTRIC
	48
	0

	EMPLOY
	48
	0

	FAT
	44
	4

	FLOW
	24
	24

	FUEL
	44
	4

	OSE
	48
	0

	PERFOR
	4
	44

	VOL/WD
	44
	4

	VOLUMES
	44
	4

	WORKDAYS
	48
	0


Then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=FAT). WATER was set equal to OSE for the moment. The table of MV in the 48 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	44
	4

	ENERGY
	44
	4

	LABOR
	48
	0

	POLLUTION
	23
	25

	WATER
	48
	0


I was left with:

(ii) 23 complete observations;
(iii) 19 observations with POLLUTION missing 

(iv)  4 observations with PRODUCTION, ENERGY, and POLLUTION missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Finally, I regress PERFOR against OSE and forecast PERFOR using:
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and refit WATER.

Plant 2
Plant 2 did not report in period 1. It has therefore 48 possible observations. This is the description of original number of missing values in the total of 48 possible observations:

	
	Observations
	Missing Values

	BOD5
	48
	0

	ELECTRIC
	45
	3

	EMPLOY
	48
	0

	FLOW
	20
	28

	FUEL
	41
	7

	OSE
	42
	6

	PERFOR
	17
	31

	VOL/WD
	36
	12

	VOLUMES
	36
	12

	WORKDAYS
	48
	0

	SUPERGAS
	48
	0


First, I filled sixteen observations of FLOW with VOL/WD. SECOND, Finally, given that all non-missing values in PERFOR are zeros, I filled in its missing values with zeros. Then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=SUPERGAS). The table of MV in the 48 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	48
	0

	ENERGY
	38
	10

	LABOR
	48
	0

	POLLUTION
	36
	12

	WATER
	42
	6


I was left with:

(ii) 27 complete observations;
(iii) 9 observations with POLLUTION missing

(iv) 6 observations with ENERGY missing

(v) 3 observations with ENERGY and WATER missing

(vi) 2 observations with POLLUTION and WATER missing

(vii) 1 observation with ENERGY, POLLUTION and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 3
Plant 3 report in every period. It has therefore 52 possible observations for each variable. This is the description of original number of missing values in the total of 52 possible observations:

	
	Observations
	Missing Values

	BOD5
	47
	5

	ELECTRIC
	46
	6

	EMPLOY
	52
	0

	FLOW
	50
	2

	FUEL
	51
	1

	OSE
	44
	8

	PERFOR
	20
	32

	VOL/WD
	46
	8

	VOLUMES
	46
	8

	WORKDAYS
	52
	0

	ALUMINUM
	52
	0


First, the two missing values for FLOW were filled in with the corresponding value of VOL/WD. First, I filled sixteen observations of FLOW with VOL/WD. Finally, given that all non-missing values in PERFOR are zeros, I filled in its missing values with zeros. Then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=ALUMINUM). The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	52
	0

	ENERGY
	45
	7

	LABOR
	52
	0

	POLLUTION
	47
	5

	WATER
	41
	11


I was left with:

(ii) 37 complete observations;
(iii) 2 observations with POLLUTION missing

(iv) 2 observations with ENERGY missing

(v) 3 observations with WATER missing

(vi) 5 observations with ENERGY and WATER missing

(vii) 3 observations with POLLUTION and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 4
Plant 4 report in every period. It has therefore 52 possible observations for each variable. This is the description of original number of missing values in the total of 52 possible observations:

	
	Observations
	Missing Values

	BOD5
	40
	12

	ELECTRIC
	51
	1

	EMPLOY
	52
	0

	FLOW
	35
	17

	FUEL
	51
	1

	OSE
	52
	0

	PERFOR
	20
	32

	VOL/WD
	25
	27

	VOLUMES
	25
	27

	WORKDAYS
	39
	13

	SAUSAGES
	52
	0


First, two missing values for FLOW (January and February 2000) were filled in with the corresponding value of VOL/WD. Finally, given that all non-missing values in PERFOR are zeros, I filled in its missing values with zeros. Then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=SAUSAGES). The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	52
	0

	ENERGY
	50
	2

	LABOR
	39
	13

	POLLUTION
	27
	25

	WATER
	48
	4


I was left with:

(ii) 16 complete observations;
(iii) 18 observations with POLLUTION missing

(iv) 1 observation with ENERGY missing

(v) 9 observations with LABOR missing

(vi) 1 observation with ENERGY and LABOR missing

(vii) 3 observations with LABOR and POLLUTION missing

(viii) 4 observations with POLLUTION and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 5
Plant 5 started reporting in period 6. It has therefore 32 possible observations for each variable. This is the description of original number of missing values in the total of 32 possible observations:

	
	Observations
	Missing Values

	BOD5
	28
	4

	ELECTRIC
	32
	0

	EMPLOY
	32
	0

	FLOW
	32
	0

	FUEL
	24
	8

	OSE
	31
	1

	PERFOR
	32
	0

	VOL/WD
	32
	0

	VOLUMES
	32
	0

	WORKDAYS
	32
	0

	BOVINES
	32
	0

	OVINES
	32
	0


The MV of OVINES were Then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=SAUSAGES). The table of MV in the 32 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	32
	0

	ENERGY
	24
	8

	LABOR
	32
	0

	POLLUTION
	28
	4

	WATER
	26
	6


I was left with:

(ii) 15 complete observations;
(iii) 3 observations with POLLUTION missing

(iv) 8 observations with ENERGY missing

(v) 5 observations with WATER missing

(vi) 1 observation with POLLUTION and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 6
Plant 6 reported in every period. It has therefore 52 possible observations for each variable. This is the description of original number of missing values in the total of 52 possible observations:

	
	Observations
	Missing Values

	BOD5
	52
	0

	ELECTRIC
	50
	2

	EMPLOY
	52
	0

	FLOW
	52
	0

	FUEL
	52
	0

	OSE
	50
	2

	PERFOR
	16
	36

	VOL/WD
	52
	0

	VOLUMES
	52
	0

	WORKDAYS
	52
	0

	ALCOHOLBEB
	52
	0


Then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=ALCOHOLBEB). The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	52
	0

	ENERGY
	50
	2

	LABOR
	52
	0

	POLLUTION
	52
	0

	WATER
	50
	2


I was left with:

(ii) 49 complete observations;
(iii) 1 observation with ENERGY missing

(iv) 1 observation with WATER missing

(v) 1 observation with ENERGY and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 7
Plant did nor report in periods 11 to 13. It has therefore 40 possible observations for each variable. This is the description of original number of missing values in the total 40 possible observations:

	
	Observations
	Missing Values

	BOD5
	23
	17

	ELECTRIC
	36
	4

	EMPLOY
	35
	5

	FLOW
	16
	24

	FUEL
	39
	1

	OSE
	37
	3

	PERFOR
	10
	30

	VOL/WD
	19
	21

	VOLUMES
	19
	21

	WORKDAYS
	28
	12

	SOAPS
	40
	0


First, I filled in 3 observations of FLOW with the corresponding value of VOL/WD. Then, I filled in PERFOR with zeros as this was the value reported in 10 opportunities. After this, I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=SOAPS). The table of MV in the 40 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	40
	0

	ENERGY
	36
	4

	LABOR
	28
	12

	POLLUTION
	15
	25

	WATER
	37
	3


I was left with:

(ii) 14 complete observations;
(iii) 12 observation with POLLUTION missing

(iv) 1 observation with ENERGY and POLLUTION missing

(v) 1 observation with ENERGY and WATER missing

(vi) 9 observation with LABOR and POLLUTION missing

(vii) 1 observation with ENERGY, LABOR and POLLUTION missing

(viii) 1 observation with LABOR, POLLUTION and WATER missing

(ix) 1 observation with ENERGY, LABOR, POLLUTION and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 8
Plant 8 started reporting at the end of period 5. More exactly in March 1999. The reason is that the plant started working at that time. Before March 1999 the firm operated in another plant that was abandoned. Given that: (1) there are different plants, (2) the prior plant did not report in two of the four periods operating in my sample (period 1 to period 4), and (3) even in periods that reported the information contained some missing items, I opted to discard this information and work only with the information of the new plant. The information up to March 1999 was missing then because the plant was under construction. It has therefore 33 real observations for each variable if we do not take into account periods 1 to 4 and the three first months of period 5. This is the description of original number of missing values in the total 52 observations:

	
	Observations
	Missing Values

	BOD5
	23
	29

	ELECTRIC
	29
	23

	EMPLOY
	33
	19

	FLOW
	27
	25

	FUEL
	26
	26

	OSE
	24
	28

	PERFOR
	21
	31

	VOL/WD
	16
	36

	VOLUMES
	16
	36

	WORKDAYS
	24
	28

	OILREF
	31
	21


First I fill in 1 observation (July 2000) of FLOW with the corresponding value of VOL/WD. After this, I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=OILREFF). The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	50
	2

	ENERGY
	43
	9

	LABOR
	43
	9

	POLLUTION
	42
	10

	WATER
	39
	13


I was left with:

(ii) 12 complete observations;
(iii) 1 observation with PRODUCTION missing

(iv) 1 observation with ENERGY missing

(v) 1 observation with LABOR missing

(vi) 3 observations with POLLUTION missing

(vii) 2 observations with WATER missing

(viii) 2 observations with ENERGY and POLLUTION missing

(ix) 2 observations with LABOR and WATER missing

(x) 2 observations with POLLUTION and WATER missing

(xi) 5 observations with ENERGY, LABOR and WATER missing

(xii) 1 observation with PRODUCTION, POLLUTION and WATER missing

(xiii) 1 observation with ENERGY, LABOR, POLLUTION and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 9
Plant 9 reported in every period. It has therefore 52 possible observations for each variable. This is the description of original number of missing values in the total 52 possible observations:

	
	Observations
	Missing Values

	BOD5
	50
	2

	ELECTRIC
	46
	6

	EMPLOY
	51
	1

	FLOW
	50
	2

	FUEL
	45
	7

	OSE
	41
	11

	PERFOR
	42
	10

	VOL/WD
	50
	2

	VOLUMES
	51
	1

	WORKDAYS
	51
	1

	HIDEDYED
	52
	0

	HIDETANNED
	52
	0


I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=HIDETANNED+HIDEDYED). The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	50
	2

	ENERGY
	43
	9

	LABOR
	43
	9

	POLLUTION
	42
	10

	WATER
	39
	13


I was left with:

(ii) 30 complete observations;
(iii) 1 observation with PRODUCTION missing

(iv) 1 observation with ENERGY missing

(v) 1 observation with LABOR missing

(vi) 3 observations with POLLUTION missing

(vii) 2 observations with WATER missing

(viii) 2 observations with ENERGY and POLLUTION missing

(ix) 2 observations with LABOR and WATER missing

(x) 2 observations with POLLUTION and WATER missing

(xi) 5 observations with ENERGY, LABOR and WATER missing

(xii) 1 observation with PRODUCTION, POLLUTION and WATER missing

(xiii) 1 observation with ENERGY, LABOR, POLLUTION and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.
Plant 10
Plant 10 reported in every period. Nevertheless in period 4 (July – October 1998) it reported the “end of their tanning activities” and that it was going to inform the UEI when “the activities re-start again”. Consequently, following this report the corresponding information was filled in with zeros. In period 5 (November 1998 – February 1999) the plant did not inform the re-start of activities. Period 6 (March 1999 – June 1999) was also filled with zeros because the plant not only did not inform again about re-starting activities but an inspection from the UEI done in March 23rd 1999 confirmed that the plant was inactive. The same happened in periods 7 and 8 (July 1999 to February 2000). After this the plant reported activity during the periods 9 and 10 and again reported inactivity in period 11, which was confirmed by an inspection. The plant reported activity during periods 12 and 13.

Taking this into account, the description of the number of missing values in the remaining 28 non-zero possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	17
	11

	ELECTRIC
	23
	5

	EMPLOY
	28
	0

	FLOW
	22
	6

	FUEL
	8
	20

	OSE
	26
	2

	PERFOR
	26
	2

	VOL/WD
	26
	2

	VOLUMES
	26
	2

	WORKDAYS
	26
	2

	HIDESHEEP
	23
	5


The high number of missing values for FUEL leave me with only two complete observations. This would have not allow me to perform the iterated Buck procedure. Given this and that in the 8 periods that the plant reported FUEL consumption its maximum value was 0.8 tons, the minimum value was 0.3 tons and its standard deviation was 0.138873 I opted to put the mean value (0.525) in every MV.

I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=HIDESHEEP). The table of MV in the 28 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	26
	2

	ENERGY
	24
	4

	LABOR
	26
	2

	POLLUTION
	17
	11

	WATER
	24
	4


I was left with:

(ii) 13 complete observations;
(iii) 2 observations with ENERGY missing

(iv) 8 observations with POLLUTION missing

(v) 1 observation with PRODUCTION and WATER missing

(vi) 1 observation with ENERGY and WATER missing

(vii) 1 observation with LABOR and POLLUTION missing

(viii) 1 observation with PRODUCTION, POLLUTION and WATER missing

(ix) 1 observation with ENERGY, LABOR, POLLUTION and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.
 Plant 11
Plant 11 reported in every period. The description of the number of missing values in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	46
	6

	ELECTRIC
	51
	1

	EMPLOY
	51
	1

	FLOW
	14
	38

	FUEL
	20
	32

	OSE
	49
	3

	PERFOR
	36
	16

	VOL/WD
	13
	39

	VOLUMES
	14
	38

	WORKDAYS
	51
	1

	FABRICASH
	51
	1


First, I filled in every MV of FUEL with zeros because this was the value reported 20 times. 

The high number of missing values for FLOW and PERFOR leave me with only 4 complete observations. Given this, I forecast FLOW and PERFOR using the following equations:
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After doing this, and taking into account that the plant did not report July 1997, I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=FABRICASH). The table of MV in the 51 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	51
	0

	ENERGY
	51
	0

	LABOR
	51
	0

	POLLUTION
	47
	4

	WATER
	49
	2


I was left with:

(ii) 45 complete observations;
(iii) 4 observations with POLLUTION missing

(iv) 2 observation with WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.
Plant 12
Plant 12 reported in every period. The description of the number of missing values in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	48
	4

	ELECTRIC
	52
	0

	EMPLOY
	52
	0

	FLOW
	40
	12

	FUEL
	52
	0

	OSE
	45
	7

	PERFOR
	19
	33

	VOL/WD
	34
	18

	VOLUMES
	34
	18

	WORKDAYS
	36
	16

	FABRICASH
	51
	1


First, I filled in every MV of PERFOR with zeros because that was the value reported 19 times. Second, I filled in MV of FLOW with the corresponding values of VOL/WD when possible.

After doing this, and taking into account that the plant did not report July 1997, I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=SAUSAGES). The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	52
	0

	ENERGY
	52
	0

	LABOR
	36
	16

	POLLUTION
	46
	6

	WATER
	45
	7


I was left with:

(ii) 27 complete observations;
(iii) 13 observations with LABOR missing

(iv) 4 observations with POLLUTION missing

(v) 4 observations with WATER missing

(vi) 1 observation with LABOR and POLLUTION missing

(vii) 2 observations with LABOR and WATER missing

(viii) 1 observation with POLLUTION and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.
Plant 13
Plant 13 did not report periods 1 (July – October 1997), 8 (November 1999 – February 2000), 11 (November 2000 – February 2001) and 12 (March – June 2001). The description of the number of missing values in the 36 possible observations is the following: 

	
	Observations
	Missing Values

	BOD5
	18
	18

	ELECTRIC
	36
	0

	EMPLOY
	36
	0

	FLOW
	13
	23

	FUEL
	4
	32

	OSE
	32
	4

	PERFOR
	13
	23

	VOL/WD
	36
	0

	VOLUMES
	36
	0

	WORKDAYS
	36
	0

	FILLET
	8
	28

	HG
	8
	28

	FISHWHOLE
	36
	0


First, it is apparent from the reports that the plant did not report the production of fillets (FILLET) and HG (FISHHG) when this production was zero. I decided to impute zero values to these variables every time the plant reported FISHWHOLE. Second, I imputed the corresponding values of VOL/WD to the MV of FLOW. Third, FUEL was always missing except for one period when it was reported to be zero. I fill MV for FUEL with zeros for every reported period. 

After doing this, and taking into account that the plant did not report July 1997, I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=FISHWHOLE+HG+FILLET). The table of MV in the 36 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	36
	0

	ENERGY
	36
	0

	LABOR
	36
	0

	POLLUTION
	18
	18

	WATER
	13
	23


I was left with:

(ii) 8 complete observations;
(iii) 5 observations with POLLUTION missing

(iv) 10 observations with WATER missing

(v) 13 observation with POLLUTION and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.
Plant 14
Plant 14 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	40
	12

	ELECTRIC
	43
	9

	EMPLOY
	52
	0

	FLOW
	25
	27

	FUEL
	37
	15

	OSE
	45
	7

	PERFOR
	36
	16

	VOL/WD
	52
	0

	VOLUMES
	52
	0

	WORKDAYS
	52
	0

	HIDEFINISH
	40
	12


First, I impute the corresponding value of VOL/WD in every MV of FLOW. After doing this I construct the following variables:

Then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=HIDEFINISH). WATER was set equal to OSE for the moment. The table of MV in the 48 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	40
	12

	WATER
	36
	16

	ENERGY
	35
	17

	LABOR
	52
	0

	POLLUTION
	40
	0


Therefore, I am left with

(ii) 16 complete observations;
(iii) 4  observations with ENERGY missing 
(iv) 7  observations with WATER missing 
(v) 8  observations with POLLUTION missing 
(vi) 3  observations with PRODUCTION missing 
(vii) 2  observations with ENERGY and WATER missing 
(viii) 1  observation with ENERGY and POLLUTION missing

(ix) 4  observations with ENERGY and PRODUCTION missing 

(x) 1  observation with WATER and POLLUTION missing

(xi) 4  observations with ENERGY, WATER and PRODUCTION missing

(xii) 1 observation with ENERGY, WATER and POLLUTION missing 

(xiii) 1  observation with ENERGY, WATER, PRODUCTION and POLLUTION missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 15
Plant 15 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	51
	1

	ELECTRIC
	47
	5

	EMPLOY
	52
	0

	FLOW
	51
	1

	FUEL
	52
	0

	OSE
	16
	36

	PERFOR
	52
	0

	VOL/WD
	51
	1

	VOLUMES
	51
	1

	WORKDAYS
	52
	0

	OFFALBOV
	52
	0

	OFFALOV
	44
	8


First, given that the plant reported zero consumption of tap water every time it reported it I fill in every MV of OSE with zeros. After doing this I construct WATER, ENERGY, LABOR, POLLUTION and PRODUCTION (=OFFALBOV+OFFALOV).

The table of MV for these variables is the following:

	
	Observations
	Missing Values

	OFFALBOV
	52
	0

	OFFALOV
	44
	8

	ENERGY
	47
	5

	LABOR
	52
	0

	POLLUTION
	51
	1

	WATER
	52
	0


Therefore, I am left with

(ii) 40 complete observations;
(iii) 4  observations with ENERGY missing

(iv) 6 observations with OFFALOV missing 
(v) 1 observation with OFFALOV and POLLUTION missing

(vi) 1 observation with OFFALOV and ENERGY missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variables.

Two fitted negative values for OFFALOV were set equal to zero and PRODUCTION was refitted. 

Plant 16
Plant 16 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	52
	0

	ELECTRIC
	51
	1

	EMPLOY
	52
	0

	FLOW
	48
	3

	FUEL
	52
	0

	OSE
	51
	1

	PERFOR
	38
	14

	VOL/WD
	36
	16

	VOLUMES
	36
	16

	WORKDAYS
	40
	12

	FAT
	52
	0


First, except for periods 1 and 2, it seems clear from the numbers of OSE that in the 6 observations that it did not report PERFOR this was zero. I base my conclusion in the fact that in that 6 months OSE was not different from the magnitudes when it reported zero PERFOR. Furthermore the plant reported zero consumption in 28 months of the total 44 months corresponding to periods 3 to 13.

After doing this I construct WATER, ENERGY, LABOR, POLLUTION and PRODUCTION (=FAT). The table of MV for these variables is the following:

	
	Observations
	Missing Values

	FAT
	52
	0

	ENERGY
	51
	0

	LABOR
	40
	0

	POLLUTION
	48
	0

	WATER
	44
	0


Therefore, I am left with

(vii) 32 complete observations;
(viii) 12  observations with LABOR missing 

(ix) 4  observations with WATER missing 

(x) 3  observations with POLLUTION and WATER missing

(xi) 1  observation with ENERGY, POLLUTION and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production(s) variables.

There was one value missing still for OSE and PERFOR in 1997/10. Because both were missing, they could not be fitted deconstructing LOGWATER. To fill in these two values I calculate the average weight of OSE and PERFOR to WATER and applied it to the fitted value of WATER in that period.

Plant 17
Plant 17 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	44
	8

	ELECTRIC
	42
	10

	EMPLOY
	35
	17

	FLOW
	0
	52

	FUEL
	46
	6

	OSE
	45
	7

	PERFOR
	8
	44

	VOL/WD
	0
	52

	VOLUMES
	0
	52

	WORKDAYS
	20
	32

	BUTTER
	46
	6

	BUTTEROIL
	39
	13

	CARAMEL
	46
	6

	ICECREAM
	46
	6

	YOGURT
	46
	6


First, I fill in every MV of PERFOR with zeros based on the fact that the plant reported zero PERFOR 11 and 12. 

Second, I filled in FLOW using an average estimate obtained from the UEI inspectors. This measure was the result of share work between the inspectors and the plant engineers. The plant does not have a device to calculate FLOW. The estimate was 460 m3/day.

Third, the plant did not report any variable during August to December 1997, so these months are impossible to fill in and therefore I discarded them from this procedure also.

After doing this I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (= BUTTER + BUTTEROIL + CARAMEL + ICECREAM + YOGURT). This sum is not entirely correct since one of the products (YOGURT) is measured in litters per month while the rest are measures in kgs. per month. But I am going to consider them as having the same weight in terms of the inputs in my data.  

The table of MV in the 47 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	39
	12

	ENERGY
	42
	10

	LABOR
	20
	27

	POLLUTION
	44
	4

	WATER
	45
	3


Therefore, I am left with

(ii) 13 complete observations;
(iii) 5 observations with PRODUCTION missing

(iv) 20  observations with LABOR missing 

(v) 1  observation with ENERGY missing 

(vi) 1 observation with PRODUCTION and ENERGY missing

(vii) 2 observation with ENERGY and LABOR missing

(viii) 2 observations with LABOR and POLLUTION missing

(ix) 1 observation with LABOR and WATER missing

(x) 1 observation with PRODUCTION, LABOR and POLLUTION missing

(xi) 1 observation with PRODUCTION, ENERGY, LABOR and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

After performing it I still had to solve two different situations: “double” MV and negative fitted values.

I call “double” MV when I have MV for all the variables (mostly two) that conform the 4 constructed input-variables and the production variables. For instance, in February 2002 I had BUTTER, BUTTEROIL, CARAMEL, ICECREAM and YOGURT missing at the same time. In order to fit these variables using the fitted PRODUCTION variable calculating the average weight of the fitted values of BUTTER, BUTTEROIL, CARAMEL and ICECREAM to PRODUCTION and then applying this average weight to the fitted PRODUCTION. YOGURT was obtained by difference.

In the same month the fitted values for EMPLOY and WORKDAYS, and ELECTRIC and FUEL were also missing. For the first case I calculated the average weight of EMPLOY to LABOR, and for the second case I calculated the average weight of ELECTRIC to ENERGY. Then I obtained the fitted value of EMPLOY and ELECTRIC applying the average weight to the fitted value of LABOR and ENERGY, respectively. FUEL and WORKDAYS were obtained by difference.

The fitted value for BUTTEROIL in January 1999 was negative. I substituted it with a zero. 

ELECTRIC also has a negative fitted value in June 2001. What I did was to estimate the average weight of ELECTRIC to FUEL in the plant and applied this average weight to the value of FUEL. With this value of ELECTRIC  I re-fit ENERGY. In the case of Plant 17, given the abrupt change in the number of employees in February 1999, this was done dividing the sample in two: before and after February 1999.

Plant 18
Plant 18 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	42
	10

	ELECTRIC
	42
	10

	EMPLOY
	36
	16

	FLOW
	0
	52

	FUEL
	47
	5

	OSE
	46
	6

	PERFOR
	8
	44

	VOL/WD
	0
	52

	VOLUMES
	0
	52

	WORKDAYS
	20
	32

	CASEIN
	8
	44

	JUICE
	47
	5

	MILKCREAM
	47
	5


First, I fill in every MV of PERFOR with zeros based on the fact that the plant reported zero PERFOR 11 and 12. 

Second, I fill in every MV of CASEIN with zeros.

Third,  filled in FLOW using an average estimate obtained from the UEI inspectors. This measure was the result of share work between the inspectors and the plant engineers. The plant does not have a device to calculate FLOW. The estimate was 760 m3/day.

Fourth, the plant did not report any variable during September to December 1997, so these months are impossible to fill in and therefore I discarded them from this procedure also.

After doing this I construct WATER, ENERGY, POLLUTION and PRODUCTION (= MILKCREAM+JUICE+CASEIN).

This sum is not entirely correct since MILKCREAN and JUICE are measured in litters per month and CASEIN is measured in kgs/month. Nevertheless, the plant only informed CASEIN in eight months and its production was relatively very small (around 1%). Also, I am going to consider them as having the same weight in terms of the inputs in my data. 

The table of MV in the 48 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	47
	1

	ENERGY
	42
	6

	LABOR
	20
	28

	POLLUTION
	42
	6

	WATER
	46
	2


Therefore, I am left with

(ii) 17 complete observations;
(iii) 3 observations with ENERGY missing

(iv) 18 observations with LABOR missing
(v) 2 observations with ENERGY and LABOR missing
(vi) 6 observations with LABOR and POLLUTION missing

(vii) 1 observation with LABOR and WATER missing

(viii) 1 observation with PRODUCTION, ENERGY, LABOR and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

After performing it I still had to solve “double” MV. I call “double” MV when I have MV for all the variables (mostly two) that conform the 4 constructed input-variables and the production variables. For instance, in August 1997 I had MILKCREAM and JUICE and CARAMEL missing at the same time. In order to fit these variables using the fitted PRODUCTION variable calculating the average weight of the fitted values of MILKCREAM and JUICE to PRODUCTION and then applying these average weights to the fitted PRODUCTION. CASEIN was obtained by difference.

In the same month the fitted values for EMPLOY and WORKDAYS, and ELECTRIC and FUEL were also missing. For the first case I calculated the average weight of EMPLOY to LABOR, and for the second case I calculated the average weight of ELECTRIC to ENERGY. Then I obtained the fitted value of EMPLOY and ELECTRIC applying the average weight to the fitted value of LABOR and ENERGY, respectively. FUEL and WORKDAYS were obtained by difference.

Plant 19
Plant 19 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	47
	5

	ELECTRIC
	52
	0

	EMPLOY
	52
	0

	FLOW
	43
	9

	FUEL
	52
	0

	OSE
	52
	0

	PERFOR
	52
	0

	VOL/WD
	36
	16

	VOLUMES
	36
	16

	WORKDAYS
	36
	16

	OILRAW
	52
	0

	OILREF
	52
	0

	PELLETS
	52
	0


As usual, I construct the following variables:

WATER=OSE+PERFORF: Total water consumption in m3/month

ENERGY = ELECTRIC*3.6 + FUEL*43,752.06: Total energy consumption in mega joules (MJ)

LABOR = WORKDAYS*EMPLOY: Total days-worker worked

POLLUTION = FLOW*BOD5*1000: Average Organic pollution emitted per day (mg per day)

PRODUCTION = OILRAW+OILREF+PELLETS

This sum is not entirely correct since these are different products and have different densities and different inputs. But I am going to consider them as having the same weight in terms of the inputs in my data. 

The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	52
	0

	ENERGY
	52
	0

	LABOR
	36
	16

	POLLUTION
	43
	9

	WATER
	52
	0


Therefore, I am left with

(ii)  31 complete observations;
(iii) 12 observations with LABOR missing
(iv) 5 observations with POLLUTION missing

(v) 4 observations with LABOR and POLLUTION missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 20
Plant 20 did not report in periods 1 and 4. The number of MV in the 44 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	25
	19

	ELECTRIC
	36
	8

	EMPLOY
	36
	8

	FLOW
	35
	9

	FUEL
	32
	12

	OSE
	32
	12

	PERFOR
	22
	22

	VOL/WD
	33
	11

	VOLUMES
	33
	11

	WORKDAYS
	44
	0

	SAUSAGES
	36
	8


During period 3 the plant reported FLOW and BOD5 for the first month of period 4 (July 1998), probably because of a late sample. I am going to use that information to fit the rest of the missing observations in that month regardless of I use or not this fitted values in the final estimation (remember that the plant did not report these variables because it did not report anything in that period and I cannot rule out non-random non-reporting for the cases of “unit non-responses”).

First, I fill in every MV of PERFOR with zeros given that the plant reported zero consumption in periods 8 –13.

 As usual, I construct the following variables:

WATER=OSE+PERFORF: Total water consumption in m3/month

ENERGY = ELECTRIC*3.6 + FUEL*43,752.06: Total energy consumption in mega joules (MJ)

LABOR = WORKDAYS*EMPLOY: Total days-worker worked

POLLUTION = FLOW*BOD5*1000: Average Organic pollution emitted per day (mg per day)

PRODUCTION = SAUSAGES

The table of MV in the 44 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	36
	8

	ENERGY
	32
	12

	LABOR
	36
	8

	POLLUTION
	22
	22

	WATER
	32
	12


Therefore, I am left with

(ii) 11 complete observations;
(iii) 2 observations with ENERGY missing

(iv) 17 observations with POLLUTION missing

(v) 2 observations with ENERGY and POLLUTION missing

(vi) 4 observations with POLLUTION and WATER missing

(vii) 9 observations with PRODUCTION, ENERGY, LABOR and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

The fitted value for BOD5 in July 1999 was eliminated because it was an outlier (141,005 mg/l).

Plant 21
Plant 21 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	46
	6

	ELECTRIC
	50
	2

	EMPLOY
	52
	0

	FLOW
	46
	6

	FUEL
	52
	0

	OSE
	29
	23

	PERFOR
	52
	0

	VOL/WD
	52
	0

	VOLUMES
	52
	0

	WORKDAYS
	52
	0

	HIDESHEEP
	51
	1


First, I fill in every MV of OSE with zeros given that the plant reported zero consumption in periods 1, 2, and 8-12.

Second, if fill the 6 MV of FLOW with VOL/WD, given that the plant was effectively informing that as FLOW.

 As usual, I construct the following variables:

WATER=OSEF+PERFOR: Total water consumption in m3/month

ENERGY = ELECTRIC*3.6 + FUEL*43,752.06: Total energy consumption in mega joules (MJ)

LABOR = WORKDAYS*EMPLOY: Total days-worker worked

POLLUTION = FLOWF*BOD5*1000: Average Organic pollution emitted per day (mg per day)

PRODUCTION = HIDESHEEP

The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	51
	1

	ENERGY
	50
	2

	LABOR
	52
	0

	POLLUTION
	46
	6

	WATER
	52
	0


Therefore, I am left with

(ii) 44 complete observations;
(iii) 2 observations with ENERGY missing

(iv) 5 observations with POLLUTION missing

(v) 1 observation with PRODUCTION and POLLUTION missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 22
Plant 22 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	38
	14

	ELECTRIC
	51
	1

	EMPLOY
	52
	0

	FLOW
	29
	23

	FUEL
	47
	5

	OSE
	41
	11

	PERFOR
	28
	24

	VOL/WD
	47
	5

	VOLUMES
	47
	5

	WORKDAYS
	52
	0

	HIDEDYED
	51
	1

	HIDETANNED
	49
	3


First, I fill in every MV of FLOW with VOL/WD and those of VOL/WD with FLOW given that every time the plant reported both, these were equal.

As usual, I construct the following variables:

WATER=OSEF+PERFOR: Total water consumption in m3/month

ENERGY = ELECTRIC*3.6 + FUEL*43,752.06: Total energy consumption in mega joules (MJ)

LABOR = WORKDAYS*EMPLOY: Total days-worker worked

POLLUTION = FLOWF*BOD5*1000: Average Organic pollution emitted per day (mg per day)

PRODUCTION = HIDETANNED+HIDEDYED

The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	49
	3

	ENERGY
	46
	6

	LABOR
	52
	0

	POLLUTION
	38
	14

	WATER
	24
	28


Therefore, I am left with

(ii) 16 complete observations;
(iii) 1 observation with PRODUCTION missing

(iv) 4 observations with ENERGY missing

(v) 2 observation with POLLUTION missing

(vi) 16 observations with WATER missing

(vii) 1 observation with PRODUCTION and POLLUTION missing

(viii) 1 observation with ENERGY and WATER missing

(ix) 9 observations with POLLUTION and WATER missing

(x) 1 observation with PRODUCTION, POLLUTION and WATER missing

(xi) 1 observation with ENERGY, POLLUTION and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 23
Plant 23 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	51
	1

	ELECTRIC
	46
	4

	EMPLOY
	48
	4

	FLOW
	52
	0

	FUEL
	51
	1

	OSE
	45
	7

	PERFOR
	46
	6

	VOL/WD
	52
	0

	VOLUMES
	52
	0

	WORKDAYS
	52
	0

	HIDEUNFURRED
	48
	4


As usual, I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (= HIDEUNFURRED).

The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	48
	4

	ENERGY
	46
	6

	LABOR
	48
	4

	POLLUTION
	51
	1

	WATER
	45
	7


Therefore, I am left with

(ii) 35 complete observations;
(iii) 3 observations with PRODUCTION missing

(iv) 3 observations with ENERGY missing

(v) 3 observations with LABOR missing

(vi) 1 observation with POLLUTION missing

(vii) 4 observations with WATER missing

(viii) 1 observation with ENERGY and WATER missing

(ix) 1 observation with PRODUCTION, ENERGY and WATER missing

(x) 1 observation with ENERGY, LABOR and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 24
Plant 24 did not report in period 2. The number of MV in the 48 remaining observations is the following:

	
	Observations
	Missing Values

	BOD5
	39
	9

	ELECTRIC
	48
	0

	EMPLOY
	44
	4

	FLOW
	46
	2

	FUEL
	34
	14

	OSE
	48
	0

	PERFOR
	48
	0

	VOL/WD
	44
	4

	VOLUMES
	44
	4

	WORKDAYS
	48
	0

	FABRICM
	44
	4


As usual, I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (= FABRICM).

The table of MV in the 48 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	44
	4

	ENERGY
	34
	14

	LABOR
	44
	4

	POLLUTION
	39
	11

	WATER
	48
	0


Therefore, I am left with

(ii) 26 complete observations;
(iii) 10 observations with ENERGY missing

(iv) 3 observations with LABOR missing

(v) 4 observations with PRODUCTION and POLLUTION missing

(vi) 4 observations with ENERGY and POLLUTION missing

(vii) 1 observation with LABOR and POLLUTION missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 25
Plant 25 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	32
	20

	ELECTRIC
	51
	1

	EMPLOY
	52
	0

	FLOW
	44
	18

	FUEL
	52
	0

	OSE
	44
	8

	PERFOR
	16
	36

	VOL/WD
	52
	0

	VOLUMES
	52
	0

	WORKDAYS
	52
	0

	HIDEDYED
	8
	44

	HIDESHEEP
	16
	36

	HIDEUNFURED
	39
	13


First, I fill in every MV of FLOW with PERFOR. 

As usual, I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (= HIDEUNFURED, HIDEDYED, HIDESHEEP).

A problem aroused because PRODUCTION had no observation. To overcome it, but at the same time trying to minimize this type of procedure, I opted to fill in with zeros the production of HIDESHEEP when not reported, and HIDEDYED, after July 1999, because that was the point when it started not reporting HIDEDYED after a period of reporting it. The only justification for this is that the plant reported the production of HIDESHEEP continuously during the first 4 periods and after that it did not report it any more. 

The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	35
	17

	ENERGY
	51
	1

	LABOR
	52
	0

	POLLUTION
	32
	20

	WATER
	12
	30


Given the high number of MV of WATER, my complete-sample of these five variables was still comprised by only 3 observations. As usual when a large quantity of missing values are present for a single variable, I opted to fill in this particular variable first. In the spirit of the iterated Buck procedure I used the 12 observations were the four input variables were observed together to fit WATER.

After doing this I am left with

(ii) 16 complete observations;
(iii) 15 observations with PRODUCTION missing

(iv) 1 observation with ENERGY missing

(v) 18 observation with POLLUTION missing

(vi) 2 observations with PRODUCTION and POLLUTION missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Finally, the fitted values for HIDEDYED from July 1997 to October 1998 were negative. I opted to fill in these values with zero

Plant 26
Plant 26 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	22
	30

	ELECTRIC
	51
	1

	EMPLOY
	52
	0

	FLOW
	23
	29

	FUEL
	52
	0

	OSE
	51
	1

	PERFOR
	48
	4

	VOL/WD
	48
	4

	VOLUMES
	48
	4

	WORKDAYS
	52
	0

	HIDEUNFURED
	16
	36

	HIDESEMIFINISH
	28
	24

	WETBLUE
	52
	0

	HIDEDYED
	4
	48


First, I fill in every MV of FLOW with PERFOR. 

As usual, I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (= WETBLUE)

PRODUCTION was set equal to WETBLUE in spite of the fact that the plant also reported, not continuously, HIDEUNFURED, HIDESEMIFINISH, and HIDEDYED. The reason is the following. First, HIDEDYED was only reported during one period, clearly not being a major output of the plant. Second, un-furred and semi-finished hides are previous steps of the production chain of wet-blues. Two caveats after the justifications. In four months the reported WETBLUE was zero, two months of which the reported HIDEUNFURED and HIDEDYED was not zero. I symbolically set WETBLUE equal to one in those months to allow using logarithms. Second, the production of HIDEDYED was added to PRODUCTION in the four months that it was reported.

The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	52
	0

	ENERGY
	51
	1

	LABOR
	52
	0

	POLLUTION
	20
	32

	WATER
	47
	5


I was left with:

(ii) 17 complete observations;
(iii) 30 observations with POLLUTION missing

(iv) 2 observations with WATER missing

(v) 1 observation with ENERGY and WATER missing

(vi) 2 observations with POLLUTION and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 27
Plant 27 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	51
	1

	ELECTRIC
	50
	2

	EMPLOY
	48
	4

	FLOW
	52
	0

	FUEL
	49
	3

	OSE
	52
	0

	PERFOR
	52
	0

	VOL/WD
	52
	0

	VOLUMES
	52
	0

	WORKDAYS
	52
	0

	DETERDESOD
	52
	0

	HYPOCLORITE
	48
	4


As usual, I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (= DETERDESOD+HYPOCLORITE)

The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	48
	4

	ENERGY
	47
	5

	LABOR
	48
	4

	POLLUTION
	51
	1

	WATER
	52
	0


I was left with:

(ii) 38 complete observations;
(iii) 4 observation with PRODUCTION missing

(iv) 5 observations with ENERGY missing

(v) 4 observations with LABOR missing

(vi) 1 observation with POLLUTION missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 28
Plant 28 did not report in period 11. The number of MV in the 48 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	46
	2

	ELECTRIC
	48
	0

	EMPLOY
	48
	0

	FLOW
	47
	1

	FUEL
	48
	0

	OSE
	47
	1

	PERFOR
	48
	0

	VOL/WD
	48
	0

	VOLUMES
	48
	0

	WORKDAYS
	48
	0

	WOOLDIRTY
	48
	0


As usual, I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (= WOOLDIRTY)

The table of MV in the 48 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	48
	0

	ENERGY
	48
	0

	LABOR
	48
	0

	POLLUTION
	46
	2

	WATER
	47
	1


I was left with:

(ii) 45 complete observations;
(iii) 2 observations with POLLUTION missing

(iv) 1 observation with WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 29
Plant 29 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	13
	39

	ELECTRIC
	52
	0

	EMPLOY
	52
	0

	FLOW
	52
	0

	FUEL
	52
	0

	OSE
	52
	0

	PERFOR
	52
	0

	VOL/WD
	52
	0

	VOLUMES
	52
	0

	WORKDAYS
	52
	0

	HIDEUNFURED
	52
	0

	HIDESHEEP
	51
	1


As usual, I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=HIDEUNFURED+HIDESHEEP)

The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	51
	1

	ENERGY
	52
	0

	LABOR
	52
	0

	POLLUTION
	13
	39

	WATER
	52
	0


I was left with:

(ii) 13 complete observations;
(iii) 38 observations with POLLUTION missing

(iv) 1 observation with PRODUCTION and POLLUTION missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 30
Plant 30 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	45
	7

	ELECTRIC
	50
	2

	EMPLOY
	51
	1

	FLOW
	44
	8

	FUEL
	51
	1

	OSE
	48
	4

	PERFOR
	23
	29

	VOL/WD
	44
	8

	VOLUMES
	44
	8

	WORKDAYS
	44
	8

	BEER
	51
	1

	BEERROOT
	47
	5

	WATERSODA
	44
	8


As usual, I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=BEER+BEERROOT+WATERSODA)

The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	43
	9

	ENERGY
	50
	2

	LABOR
	43
	9

	POLLUTION
	42
	10

	WATER
	23
	29


I was left with:

(ii) 15 complete observations;
(iii) 7 observation with PRODUCTION missing

(iv) 9 observations with WATER missing

(v) 1 observation with PRODUCTION and POLLUTION missing

(vi) 1 observation with ENERGY and WATER missing

(vii) 3 observations with LABOR and WATER missing

(viii) 10 observations with POLLUTION and WATER missing

(ix) 5 observations with LABOR, POLLUTION, and WATER

(x) 1 observation with PRODUCTION, ENERGY, LABOR and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 31
Plant 31 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	45
	7

	ELECTRIC
	52
	0

	EMPLOY
	52
	0

	FLOW
	49
	3

	FUEL
	48
	4

	OSE
	52
	0

	PERFOR
	48
	0

	VOL/WD
	49
	3

	VOLUMES
	49
	3

	WORKDAYS
	52
	0

	FABRICASH
	52
	0


As usual, I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=FABRICASH)

The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	52
	0

	ENERGY
	48
	4

	LABOR
	52
	0

	POLLUTION
	45
	7

	WATER
	48
	4


I was left with:

(ii) 40 complete observations;
(iii) 4 observations with ENERGY missing

(iv) 4 observations with POLLUTION missing

(v) 1 observations with WATER missing

(vi) 3 observations with POLLUTION and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 32
Plant 32 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	49
	3

	ELECTRIC
	41
	11

	EMPLOY
	47
	5

	FLOW
	43
	9

	FUEL
	42
	10

	OSE
	42
	10

	PERFOR
	43
	9

	VOL/WD
	50
	2

	VOLUMES
	50
	2

	WORKDAYS
	52
	0

	BOVINES
	51
	1

	OVINES
	51
	1

	PORKS
	51
	1


First, I filled in seven MV of FLOW with the corresponding value of VOL/WD.

As usual, I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=BOVINES +OVINES+PORKS)

The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	51
	1

	ENERGY
	35
	17

	LABOR
	47
	5

	POLLUTION
	48
	4

	WATER
	42
	10


I was left with:

(ii) 25 complete observations;
(iii) 10 observations with ENERGY missing

(iv) 3 observations with LABOR missing

(v) 3 observation with POLLUTION missing

(vi) 2 observation with WATER missing

(vii) 6 observation with ENERGY and WATER missing

(viii) 1 observation with LABOR and WATER missing

(ix) 1 observation with all variables missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

In February 1999 the plant only reported BOD5 and WORKDAYS. Given that I cannot “solve” this problem with the variables above I performed an iterated Buck procedure with the original variables: BOVINES, OVINES, PORKS, OSE, PERFOR, ELECTRIC, FUEL, FLOW and EMPLOY as a function of BOD5 and WORKDAYS.

Plant 33
Plant 33 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	52
	0

	ELECTRIC
	46
	6

	EMPLOY
	48
	4

	FLOW
	52
	0

	FUEL
	48
	4

	OSE
	52
	0

	PERFOR
	36
	16

	VOL/WD
	40
	12

	VOLUMES
	40
	12

	WORKDAYS
	40
	0

	SAUSAGES
	52
	0


As usual, I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=SAUSAGES)

The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	52
	0

	ENERGY
	44
	8

	LABOR
	36
	16

	POLLUTION
	52
	0

	WATER
	36
	16


I was left with:

(ii) 16 complete observations;
(iii) 4 observations with ENERGY missing

(iv) 16 observations with LABOR missing

(v) 12 observations with WATER missing

(vi) 4 observations with ENERGY and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 34
Plant 34 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	52
	0

	ELECTRIC
	48
	4

	EMPLOY
	52
	0

	FLOW
	48
	4

	FUEL
	49
	3

	OSE
	48
	4

	PERFOR
	48
	4

	VOL/WD
	36
	16

	VOLUMES
	40
	12

	WORKDAYS
	36
	16

	BOVINES
	52
	0

	OVINES
	39
	13

	PORKS
	52
	0


As usual, I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=BOVINESS+OVINES+PORKS)

The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	39
	13

	ENERGY
	46
	6

	LABOR
	36
	16

	POLLUTION
	48
	4

	WATER
	48
	4


I was left with:

(ii) 21 complete observations;
(iii) 12 observations with PRODUCTION missing

(iv) 8 observations with LABOR missing

(v) 2 observations with WATER missing

(vi) 3 observations with ENERGY and LABOR missing

(vii) 1 observations with ENERGY and WATER missing

(viii) 3 observations with LABOR and POLLUTION missing

(ix) 1 observation with PRODUCTION, ENERGY and LABOR missing

(x) 1 observation with ENERGY, LABOR, POLLUTION and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

I imputed a zero value to a fitted OVINES because the plant was informing zero OVINES the months before. I re-fit PRODUCTION with this zero value.

Plant 35
Plant 35 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	44
	8

	ELECTRIC
	50
	2

	EMPLOY
	52
	0

	FLOW
	49
	2

	FUEL
	0
	52

	OSE
	38
	14

	PERFOR
	21
	31

	VOL/WD
	51
	1

	VOLUMES
	51
	1

	WORKDAYS
	52
	0

	BOVINES
	52
	0

	OVINES
	45
	7

	PORKS
	44
	8


First I filled in FUEL with zeros. As usual, then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=BOVINESS+OVINES+PORKS)

The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	37
	15

	ENERGY
	50
	2

	LABOR
	52
	0

	POLLUTION
	43
	9

	WATER
	21
	31


I was left with:

(ii) 13 complete observations;
(iii) 3 observations with PRODUCTION missing
(iv) 1 observation with POLLUTION missing
(v) 19 observations with WATER missing

(vi) 4 observations with PRODUCTION and POLLUTION missing

(vii) 6 observations with PRODUCTION and WATER missing

(viii) 2 observations with ENERGY and WATER missing

(ix) 4 observations with POLLUTION and WATER missing

(x) 2 observation with PRODUCTION, POLLUTION and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 36
Plant 36 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	10
	42

	ELECTRIC
	48
	4

	EMPLOY
	48
	4

	FLOW
	41
	11

	FUEL
	16
	36

	OSE
	42
	10

	PERFOR
	31
	21

	VOL/WD
	44
	8

	VOLUMES
	44
	8

	WORKDAYS
	52
	0

	FLOURFISH
	48
	4

	OILFISH
	48
	4


First, I filled in FUEL and with zeros. As usual, then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=FLOURFISH+OILFISH)

The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	48
	4

	ENERGY
	48
	4

	LABOR
	48
	4

	POLLUTION
	10
	42

	WATER
	42
	10


Actually, in period 7 the plant reported only FLOW and WORKDAYS, therefore, the iterated Buck procedure described above corresponds only to 48 observations. I address the remaining 4 observations below.

Among the 48 observations, I have:

(ii) 8 complete observations;
(iii) 34 observations with POLLUTION missing
(iv) 4 observations with POLLUTION and WATER missing

(v) 2 observation with PRODUCTION, POLLUTION and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

To fill in missing values in 1999:07 to 1999:10 I perform a iterated Buck procedure with the original variables in logs. I regressed al variables having MV against FLOW and WORKDAYS; the two variables reported in those 4 months.

Plant 37
Plant 37 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	16
	36

	ELECTRIC
	48
	4

	EMPLOY
	51
	1

	FLOW
	44
	8

	FUEL
	43
	9

	OSE
	46
	6

	PERFOR
	27
	25

	VOL/WD
	45
	7

	VOLUMES
	45
	7

	WORKDAYS
	52
	0

	CRAB
	48
	4

	FILLET
	51
	1

	FISHWHOLE
	48
	4

	HG
	51
	1

	SQUID
	48
	4


First, I filled in FUEL and with zeros. As usual, then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION ( = FISHWHOLE + HG + FILLET + SQUID + CRAB).

The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	45
	7

	ENERGY
	40
	52

	LABOR
	51
	1

	POLLUTION
	13
	39

	WATER
	26
	26


Actually, in March 2000 the plant reported only FLOW and WORKDAYS, therefore, the iterated Buck procedure described above corresponds only to 51 observations. I address the remaining observation below.

Among the 51 observations, I have only 4 complete observations. To overcome this problem I chose to apply an iterated Buck procedure without POLLUTION first, and then fit POLLUTION with the fitted values of the rest. The only justification for this is that POLLUTION was giving the least information as it was observed only 13 times. During the first procedure I filled in 3 MV of SQUID with zeros. These values were the moths from December 2000 to February 2001. The plant had reported zero SQUID production the month before (November 2000) and the month after (March 2001). Also, the procedure produced one negative FISHWHOLE fitted value.

To fill in March 2000 I performed an iterated Buck procedure estimating the rest of the variables against FLOW and WORKDAYS.

Plant 38
Plant 38 did not report during the first 14 months. The number of MV in the 38 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	24
	14

	ELECTRIC
	38
	0

	EMPLOY
	38
	0

	FLOW
	38
	0

	FUEL
	38
	0

	OSE
	34
	4

	PERFOR
	38
	0

	VOL/WD
	38
	0

	VOLUMES
	38
	0

	WORKDAYS
	38
	0

	WATERSODA
	38
	0


First I filled in OSE with zeros in the last period. The plant always reported zero OSE. As usual, then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=WATERSODA)

The table of MV in the 38 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	38
	0

	ENERGY
	38
	0

	LABOR
	38
	0

	POLLUTION
	24
	14

	WATER
	38
	0


I was left with:

(ii) 24 complete observations;
(iii) 14 observations with POLLUTION missing
To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 39
Plant 39 did not report in periods 4, 10, 11, 12 and 13. Also, it reported only FLOW and BOD5 during one month of period 3, and in period 5 it only reported HIDESHEEP for three months. Nothing more. The number of MV in the 28 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	17
	11

	ELECTRIC
	8
	20

	EMPLOY
	24
	4

	FLOW
	21
	7

	FUEL
	20
	8

	OSE
	24
	4

	PERFOR
	24
	4

	VOL/WD
	22
	6

	VOLUMES
	22
	6

	WORKDAYS
	24
	4

	HIDESHEEP
	27
	1


As usual, I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=HIDESHEEP)

The table of MV in the 28 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	27
	1

	ENERGY
	7
	21

	LABOR
	24
	4

	POLLUTION
	17
	11

	WATER
	24
	4


After the transformation I had only 4 complete observations. To overcome this problem I chose to apply an iterated Buck procedure without ENERGY first, and then fit ENERGY with the fitted values of the rest. The only justification for this is that POLLUTION was giving the least information as it was observed only 7 times. 

Plant 40
Plant 40 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	15
	37

	ELECTRIC
	49
	3

	EMPLOY
	52
	0

	FLOW
	44
	8

	FUEL
	52
	0

	OSE
	48
	4

	PERFOR
	51
	1

	VOL/WD
	44
	8

	VOLUMES
	44
	8

	WORKDAYS
	52
	0

	CHICKEN
	52
	0


First I filled in OSE with zeros in the last period. The plant always reported zero OSE. As usual, then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=CHICKEN)

The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	52
	0

	ENERGY
	49
	3

	LABOR
	52
	0

	POLLUTION
	15
	37

	WATER
	48
	4


I was left with:

(ii) 13 complete observations;
(iii) 34 observations with POLLUTION missing
(iv) 1 observation with WATER missing

(v) 1 observation with ENERGY and WATER missing
(vi) 1 observation with ENERGY and POLLUTION missing
(vii) 1 observation with POLLUTION and WATER missing
(viii) 1 observation with ENERGY, POLLUTION and WATER missing
To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 41
Plant 41 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	20
	32

	ELECTRIC
	52
	0

	EMPLOY
	52
	0

	FLOW
	49
	3

	FUEL
	52
	0

	OSE
	51
	1

	PERFOR
	51
	1

	VOL/WD
	51
	1

	VOLUMES
	51
	1

	WORKDAYS
	52
	0

	FABRICSYNTHET
	52
	0


First I filled in OSE with zeros in the last period. The plant always reported zero OSE. As usual, then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=FABRICSYNTHET)

The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	52
	0

	ENERGY
	52
	0

	LABOR
	52
	0

	POLLUTION
	20
	32

	WATER
	50
	2


I was left with:

(ii) 19 complete observations;
(iii) 31 observations with POLLUTION missing
(iv) 1 observation with WATER missing

(v) 1 observation with POLLUTION and WATER missing
To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 42
Plant 42 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	41
	11

	ELECTRIC
	50
	2

	EMPLOY
	52
	0

	FLOW
	50
	2

	FUEL
	4
	48

	OSE
	47
	5

	PERFOR
	51
	1

	VOL/WD
	44
	8

	VOLUMES
	44
	8

	WORKDAYS
	44
	8

	CARDBOARD
	52
	0


First I filled the MV of FUEL with zeros. The justification for this was that the plant reported zero consumption of FUEL in the period that it reported it. As usual, then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=CARDBOARD)

The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	52
	0

	ENERGY
	50
	2

	LABOR
	44
	8

	POLLUTION
	40
	12

	WATER
	47
	5


I was left with:

(ii) 29 complete observations;
(iii) 1 observation with ENERGY missing

(iv) 6 observations with LABOR missing

(v) 9 observations with POLLUTION missing
(vi) 3 observations with WATER missing
(vii) 2 observations with LABOR and POLLUTION missing

(viii) 1 observation with ENERGY and WATER missing
(ix) 1 observation with POLLUTION and WATER missing
To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 43
Plant 43 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	41
	11

	ELECTRIC
	50
	2

	EMPLOY
	52
	0

	FLOW
	4
	48

	FUEL
	51
	1

	OSE
	48
	4

	PERFOR
	51
	1

	VOL/WD
	0
	52

	VOLUMES
	0
	52

	WORKDAYS
	52
	0

	WOOLCLEAN
	51
	1


Given that the plant never reported FLOW or VOL/WD (with the exception of period 
6, when it reported zero discharge because their pools were filling up), I opted to use the information obtained from the Monitoring Program (SEINCO) to fill in FLOW and to build the POLLUTION variable equal to BOD5. I had a measure of its flow at one point in time for each semester from June-December 1999 to June – December 2001. I use this point measure as a proxy for FLOW in every month of the corresponding semester, and the point measure for June-December 1999 to fill in previous months (the estimates of FLOW obtained without doing this were bad).

As usual, then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=WOOLCLEAN)

The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	51
	1

	ENERGY
	49
	3

	LABOR
	52
	0

	POLLUTION
	37
	15

	WATER
	47
	5


I was left with:

(ii) 31 complete observations;
(iii) 2 observation with ENERGY missing

(iv) 14 observations with POLLUTION missing
(v) 4 observations with WATER missing
(vi) 1 observation with PRODUCTION, ENERGY, POLLUTION and WATER
To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 44
Plant 44 reported in every period. Nevertheless, it did not report July 1997. The number of MV in the 51 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	50
	1

	ELECTRIC
	51
	0

	EMPLOY
	51
	0

	FLOW
	50
	1

	FUEL
	51
	0

	OSE
	51
	0

	PERFOR
	51
	0

	VOL/WD
	51
	0

	VOLUMES
	51
	0

	WORKDAYS
	51
	0

	TOPS
	51
	0


The missing value in FLOW was filled in with the corresponding WOL/WD. As the latter was zero, the MV of BOD5, corresponding to the same observation (January, 1999), was set equal to zero also.

Therefore, I was left with no MV, except for July 1997.

Plant 45
Plant 45 did not report in period 10. The number of MV in the 48 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	45
	3

	ELECTRIC
	48
	0

	EMPLOY
	48
	0

	FLOW
	46
	2

	FUEL
	48
	0

	OSE
	48
	0

	PERFOR
	48
	0

	VOL/WD
	30
	32

	VOLUMES
	34
	18

	WORKDAYS
	32
	20

	BEERROOT
	48
	4


Given that VOL/WD was equal to FLOW every time it was reported, I opted to fill in the MV in VOL/WD with FLOW. Additionally, I used VOL/WD to obtain WORKDAYS in period 12, when the plant reported VOLUMES but not WORKDAYS.

As usual, then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=BEERROOT)

The table of MV in the 48 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	48
	0

	ENERGY
	48
	0

	LABOR
	36
	12

	POLLUTION
	45
	3

	WATER
	48
	0


I was left with:

(vii) 35 complete observations;
(viii) 2 observation with ENERGY missing

(ix) 10 observations with POLLUTION missing
(x) 4 observations with WATER missing
(xi) 1 observation with PRODUCTION, ENERGY, POLLUTION and WATER
To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Given that the plant worked 31 days with only 3 workers in May 2000 and 30 days with only 4 workers in June 2000, I opted to set equal to 31 the fitted values of workdays that were greater than 31, instead of averaging the weight of WORKDAYS to EMPLOY, as usual.

Plant 46
Plant 46 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	40
	12

	ELECTRIC
	52
	0

	EMPLOY
	48
	4

	FLOW
	48
	4

	FUEL
	44
	8

	OSE
	52
	0

	PERFOR
	52
	0

	VOL/WD
	51
	1

	VOLUMES
	52
	0

	WORKDAYS
	51
	1

	WATERSODA
	51
	1


As usual, then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=WATERSODA)

The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	51
	1

	ENERGY
	44
	8

	LABOR
	47
	5

	POLLUTION
	40
	12

	WATER
	52
	0


I was left with:

(xii) 35 complete observations;
(xiii) 2 observation with ENERGY missing

(xiv) 10 observations with POLLUTION missing
(xv) 4 observations with WATER missing
(xvi) 1 observation with PRODUCTION, ENERGY, POLLUTION and WATER
To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Given that the plant worked 31 days with only 3 workers in May 2000 and 30 days with only 4 workers in June 2000, I opted to set equal to 31 the fitted values of workdays that were greater than 31, instead of averaging the weight of WORKDAYS to EMPLOY, as usual.

Plant 47
Plant 47 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	52
	0

	ELECTRIC
	51
	1

	EMPLOY
	52
	0

	FLOW
	1
	51

	FUEL
	52
	0

	OSE
	50
	2

	PERFOR
	51
	1

	VOL/WD
	0
	52

	VOLUMES
	0
	52

	WORKDAYS
	8
	44

	SODA
	52
	0


As usual, then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=SODA). In order to do it I opted to fill every MV of FLOW with the value observed in the only observation, as this is the best estimate I have for FLOW. I also filled the only MV of PERFOR with a zero because that was the reported consumption of underground water in every other period.

After performing this, the table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	52
	0

	ENERGY
	51
	1

	LABOR
	8
	44

	POLLUTION
	52
	0

	WATER
	50
	2


I was left with:

(ii) 6 complete observations;
(iii) 44 observations with LABOR missing

(iv) 1 observation with WATER missing

(v) 1 observation with ENERGY and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 48
Plant 48 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	29
	23

	ELECTRIC
	50
	2

	EMPLOY
	52
	0

	FLOW
	29
	23

	FUEL
	48
	4

	OSE
	45
	7

	PERFOR
	7
	45

	VOL/WD
	28
	24

	VOLUMES
	30
	22

	WORKDAYS
	52
	0

	HIDECASTR
	51
	1

	HIDELAMB
	52
	0


As usual, then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=HIDELAMB+HIDECASTR). In order to do it I opted to fill every MV of PERFOR with zeros as this was the value reported eight times.

After performing this, the table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	51
	1

	ENERGY
	46
	6

	LABOR
	52
	0

	POLLUTION
	24
	28

	WATER
	45
	7


I was left with:

(ii) 18 complete observations;
(iii) 3 observation with ENERGY missing

(iv) 23 observations with POLLUTION missing

(v) 2 observation with WATER missing

(vi) 1 observation with ENERGY and POLLUTION missing

(vii) 1 observation with ENERGY and WATER missing

(viii) 2 observation with POLLUTION and WATER missing

(ix) 1 observation with PRODUCTION, POLLUTION and WATER missing

(x) 1 observation with ENERGY, POLLUTION and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable. One value of WATER equal to zero was set equal to one to avoid missing the observation when taking logarithms.

Plant 49
Plant 49 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	49
	3

	ELECTRIC
	50
	2

	EMPLOY
	52
	0

	FLOW
	52
	0

	FUEL
	52
	0

	OSE
	52
	0

	PERFOR
	20
	32

	VOL/WD
	44
	8

	VOLUMES
	44
	8

	WORKDAYS
	44
	8

	SAUSAGES
	52
	0

	HAM
	52
	0

	OFFALSETC
	48
	4


As usual, then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=SAUSAGES+HAM+OFFALSETC). In order to do it I opted to fill every MV of PERFOR with zeros as this was the value reported twenty times.

After performing this, the table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	48
	4

	ENERGY
	50
	2

	LABOR
	44
	8

	POLLUTION
	49
	3

	WATER
	52
	0


I was left with:

(ii) 38 complete observations;
(iii) 1 observation with PRODUCTION missing

(iv) 2 observations with ENERGY missing

(v) 8 observations with LABOR missing

(vi) 3 observations with PRODUCTION and POLLUTION missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable. 

Plant 50
Plant 50 reported in every period, although, in period 1 it did not report month July 1997 – September 1997. The number of MV in the 49 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	31
	18

	ELECTRIC
	44
	5

	EMPLOY
	49
	0

	FLOW
	42
	7

	FUEL
	44
	5

	OSE
	47
	2

	PERFOR
	16
	33

	VOL/WD
	42
	7

	VOLUMES
	42
	7

	WORKDAYS
	49
	0

	BICYCLE
	48
	1


As usual, then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=BICYCLES). In order to do it I opted to fill every MV of PERFOR with zeros as this was the value reported the sixteen times.

After performing this, the table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	48
	1

	ENERGY
	41
	8

	LABOR
	49
	0

	POLLUTION
	29
	20

	WATER
	47
	2


I was left with:

(ii) 24 complete observations;
(iii) 4 observations with ENERGY missing

(iv) 15 observation with POLLUTION missing

(v) 1 observation with WATER missing

(vi) 1 observations with PRODUCTION and POLLUTION missing

(vii) 3 observations with ENERGY and POLLUTION missing

(viii) 1 observation with ENERGY, POLLUTION and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 51
Plant 51 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	38
	14

	ELECTRIC
	52
	0

	EMPLOY
	52
	0

	FLOW
	44
	8

	FUEL
	51
	1

	OSE
	51
	1

	PERFOR
	52
	0

	VOL/WD
	51
	1

	VOLUMES
	51
	1

	WORKDAYS
	52
	0

	JELLY
	52
	0


As usual, then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=JELLY). 

After filling in the MV of FLOW with the corresponding VOL/WD, the table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	52
	0

	ENERGY
	51
	1

	LABOR
	52
	0

	POLLUTION
	37
	15

	WATER
	51
	1


I was left with:

(ii) 37 complete observations;
(iii) 13 observation with POLLUTION missing

(iv) 1 observations with ENERGY and POLLUTION missing

(v) 1 observation with POLLUTION and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 52
Plant 52 started operating in period 9. Furthermore, in period 11 it did not report the months of May and June 2001. The number of MV in the 18 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	18
	0

	ELECTRIC
	15
	3

	EMPLOY
	18
	0

	FLOW
	18
	0

	FUEL
	15
	3

	OSE
	14
	4

	PERFOR
	11
	7

	VOL/WD
	18
	0

	VOLUMES
	18
	0

	WORKDAYS
	18
	0

	RENAULT
	15
	3


As usual, then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=RENAULT). To do it, I filled in the MV of PERFOR with zeros as this was the value reported every time it was reported.

After filling in the MV of FLOW with the corresponding VOL/WD, the table of MV in the 18 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	15
	3

	ENERGY
	14
	4

	LABOR
	18
	0

	POLLUTION
	18
	0

	WATER
	14
	4


I was left with:

(ii) 13 complete observations;
(iii) 1 observations with ENERGY missing

(iv) 1 observation with WATER missing

(v) 3 observation with PRODUCTION, ENERGY and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 53
Plant 53 reported in every period, but it did not report three months: June 2000 and March and June 2001. The number of MV in the 49 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	30
	19

	ELECTRIC
	43
	6

	EMPLOY
	46
	3

	FLOW
	18
	31

	FUEL
	45
	4

	OSE
	42
	7

	PERFOR
	39
	10

	VOL/WD
	37
	12

	VOLUMES
	39
	10

	WORKDAYS
	48
	1

	RENAULT
	37
	12


As usual, then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=RENAULT). To do it, I filled in the MV of PERFOR with zeros as this was the value reported every time it was reported, those of FLOW with VOL/WD, and set WORKDAYS, EMPLOY and RENAULT equal to 1 when reported to be zero in July 1999, to avoid missing the observation when taking logarithms.

the table of MV in the 49 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	37
	12

	ENERGY
	41
	8

	LABOR
	46
	3

	POLLUTION
	30
	19

	WATER
	42
	7


I was left with:

(vi) 23 complete observations;
(vii) 2 observation with PRODUCTION missing

(viii) 6 observations with POLLUTION missing

(ix) 1 observation with ENERGY missing

(x) 9 observation with PRODUCTION and POLLUTION missing

(xi) 1 observation with ENERGY and POLLUTION missing

(xii) 1 observation with ENERGY and WATER missing

(xiii) 1 observation with LABOR and WATER missing

(xiv) 1 observation with ENERGY, LABOR and WATER missing

(xv) 3 observation with ENERGY, POLLUTION and WATER missing

(xvi) 1 observation with PRODUCTION, ENERGY, LABOR and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 54
Plant 54 did not report in periods 11 to 13. The number of MV in the 40 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	38
	2

	ELECTRIC
	40
	0

	EMPLOY
	40
	0

	FLOW
	37
	3

	FUEL
	39
	1

	OSE
	40
	0

	PERFOR
	40
	0

	VOL/WD
	0
	40

	VOLUMES
	0
	40

	WORKDAYS
	40
	0

	FABRICM
	40
	0

	FABRICSYSMTHET
	40
	0


As usual, then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=FABRICM+FABRICSYNTHET). 

The table of MV in the 40 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	40
	0

	ENERGY
	39
	1

	LABOR
	40
	0

	POLLUTION
	37
	3

	WATER
	40
	0


I was left with:

(ii) 36 complete observations;
(iii) 1 observation with ENERGY missing

(iv) 3 observations with POLLUTION missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 55
Plant 55 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	49
	3

	ELECTRIC
	51
	1

	EMPLOY
	52
	0

	FLOW
	44
	8

	FUEL
	52
	0

	OSE
	48
	4

	PERFOR
	12
	40

	VOL/WD
	46
	6

	VOLUMES
	46
	6

	WORKDAYS
	52
	0

	SAUSAGES
	52
	0


As usual, then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=SAUSAGES). 

The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	52
	0

	ENERGY
	51
	1

	LABOR
	52
	0

	POLLUTION
	44
	8

	WATER
	12
	40


I was left with:

(ii) 12 complete observations;
(iii) 32 observations with POLLUTION missing

(iv) 7 observations with POLLUTION and WATER missing

(v) 1 observation with ENERGY, POLLUTION and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 56
Plant 56 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	49
	3

	ELECTRIC
	45
	7

	EMPLOY
	52
	0

	FLOW
	51
	1

	FUEL
	4
	48

	OSE
	50
	2

	PERFOR
	52
	0

	VOL/WD
	49
	3

	VOLUMES
	52
	0

	WORKDAYS
	52
	0

	HIDESHEEP
	52
	0

	HIDEUNFURED
	44
	8


As usual, then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=SAUSAGES). To do it, I set every MV of FUEL equal to zero because this was the value reported in the four months reported.

The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	44
	8

	ENERGY
	45
	7

	LABOR
	52
	0

	POLLUTION
	49
	3

	WATER
	50
	2


I was left with:

(ii) 36 complete observations;
(iii) 6 observations with PRODUCTION missing

(iv) 4 observation with ENERGY missing

(v) 2 observations with POLLUTION missing

(vi) 1 observation with PRODUCTION and POLLUTION missing

(vii) 1 observation with PRODUCTION and ENERGY missing

(viii) 2 observations with ENERGY and POLLUTION missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 57
Plant 57 did not report in periods 12 and 13 because it went out of business. The number of MV in the 44 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	41
	3

	ELECTRIC
	40
	4

	EMPLOY
	40
	4

	FLOW
	4
	40

	FUEL
	0
	44

	OSE
	40
	4

	PERFOR
	0
	44

	VOL/WD
	0
	44

	VOLUMES
	0
	44

	WORKDAYS
	0
	44

	SODA
	40
	4


As it can be seen, the plant never reported VOLUMES, FUEL, PERFOR, WORKDAYS (and VOL/WD). I opted to set the number of WORKDAYS equal to 25, and set PERFOR and FUEL equal to zero. Furthermore, the MV in FLOW were filled in with the mean value of the four reported values.

Then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=SODA). To do it, I set every MV of FUEL equal to zero because this was the value reported in the four months reported.

The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	40
	4

	ENERGY
	40
	4

	LABOR
	40
	4

	POLLUTION
	41
	3

	WATER
	40
	4


I was left with:

(ii) 37 complete observations;
(iii) 3 observation with POLLUTION missing

(iv) 4 observation with PRODUCTION, ENERGY, LABOR and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 58
Plant 58 did not report in periods 1 to 3. The number of MV in the 40 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	39
	1

	ELECTRIC
	40
	0

	EMPLOY
	40
	0

	FLOW
	32
	8

	FUEL
	40
	0

	OSE
	40
	0

	PERFOR
	30
	10

	VOL/WD
	36
	4

	VOLUMES
	36
	4

	WORKDAYS
	40
	0

	PELLETS
	40
	0

	POTATO
	40
	0

	SNACKS
	40
	0


Then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=SODA). 

The table of MV in the 40 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	40
	0

	ENERGY
	40
	0

	LABOR
	40
	0

	POLLUTION
	35
	5

	WATER
	30
	10


I was left with:

(v) 25 complete observations;
(vi) 5 observation with POLLUTION missing

(vii) 10 observation with WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 59
Plant 59 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	50
	2

	ELECTRIC
	51
	1

	EMPLOY
	52
	0

	FLOW
	52
	0

	FUEL
	52
	0

	OSE
	52
	0

	PERFOR
	16
	36

	VOL/WD
	51
	1

	VOLUMES
	51
	1

	WORKDAYS
	52
	0

	SALTS
	52
	0


Then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=SODA). To do it I filled in every MV of PERFOR with zeros, as this was the reported value when reported.

The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	52
	0

	ENERGY
	51
	1

	LABOR
	52
	0

	POLLUTION
	50
	2

	WATER
	52
	0


I was left with:

(ii) 49 complete observations;
(iii) 1 observation with ENERGY missing

(iv) 2 observations with POLLUTION missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 60
Plant 60 did not report in periods 6, 7, 8, 9, 10 and 13. The number of MV in the 28 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	16
	12

	ELECTRIC
	27
	1

	EMPLOY
	28
	0

	FLOW
	28
	0

	FUEL
	28
	0

	OSE
	25
	3

	PERFOR
	26
	2

	VOL/WD
	28
	0

	VOLUMES
	28
	0

	WORKDAYS
	28
	0

	FILLET
	28
	0

	FISHWHOLE
	16
	12

	SQUID
	28
	0


Then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=FISHWHOLE+FILLET+SQUID). The table of MV in the 28 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	16
	12

	ENERGY
	27
	1

	LABOR
	28
	0

	POLLUTION
	16
	12

	WATER
	25
	3


I was left with:

(ii) 11 complete observations;
(iii) 2 observation with PRODUCTION missing

(iv) 2 observations with POLLUTION missing

(v) 2 observation with WATER missing

(vi) 1 observation with ENERGY and WATER missing

(vii) 10 observations with PRODUCTION and POLLUTION missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

I dropped the fitted observations for BOD5 in 1999:01 and 1999:02 for being outliers (152,503.4 and 107343.8, respectively).

Plant 61
Plant 61 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	52
	0

	ELECTRIC
	51
	1

	EMPLOY
	52
	0

	FLOW
	52
	0

	FUEL
	51
	1

	OSE
	47
	5

	PERFOR
	52
	0

	VOL/WD
	52
	0

	VOLUMES
	52
	0

	WORKDAYS
	52
	0

	PAINTS
	42
	10

	PAINTS2
	52
	0


Then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=PAINTS+PAINTS2). The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	42
	10

	ENERGY
	50
	2

	LABOR
	52
	0

	POLLUTION
	52
	0

	WATER
	47
	5


I was left with:

(ii) 37 complete observations;
(iii) 10 observation with PRODUCTION missing

(iv) 3 observations with WATER missing

(v) 2 observations with ENERGY and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 62
Plant 62 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	49
	3

	ELECTRIC
	49
	3

	EMPLOY
	52
	0

	FLOW
	52
	0

	FUEL
	47
	5

	OSE
	44
	8

	PERFOR
	35
	17

	VOL/WD
	52
	0

	VOLUMES
	52
	0

	WORKDAYS
	52
	0

	PAINTS
	52
	0


Then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=PAINTS). The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	52
	0

	ENERGY
	45
	7

	LABOR
	52
	0

	POLLUTION
	49
	3

	WATER
	28
	24


I was left with:

(ii) 23 complete observations;
(iii) 2 observations with ENERGY missing

(iv) 2 observations with POLLUTION missing

(v) 20 observations with WATER missing

(vi) 1 observation with ENERGY and POLLUTION missing

(vii) 4 observations with ENERGY and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 63
Plant 63 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	49
	3

	ELECTRIC
	52
	0

	EMPLOY
	52
	0

	FLOW
	52
	0

	FUEL
	52
	0

	OSE
	51
	1

	PERFOR
	52
	0

	VOL/WD
	32
	20

	VOLUMES
	32
	20

	WORKDAYS
	40
	12

	CARDBOARD
	52
	0

	PAPER
	52
	0


Then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=PAPER+CARDBOARD). The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	52
	0

	ENERGY
	52
	0

	LABOR
	40
	12

	POLLUTION
	49
	3

	WATER
	51
	1


I was left with:

(ii) 36 complete observations;
(iii) 12 observations with ENERGY missing

(iv) 3 observations with POLLUTION missing

(v) 1 observation with WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 64
Plant 64 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	49
	3

	ELECTRIC
	52
	0

	EMPLOY
	48
	4

	FLOW
	48
	4

	FUEL
	48
	4

	OSE
	43
	9

	PERFOR
	52
	0

	VOL/WD
	52
	0

	VOLUMES
	52
	0

	WORKDAYS
	52
	0

	FABRICASH
	52
	0


Then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=FABRICASH). The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	52
	0

	ENERGY
	48
	4

	LABOR
	48
	4

	POLLUTION
	49
	3

	WATER
	43
	9


I was left with:

(vi) 37 complete observations;
(vii) 2 observations with POLLUTION missing 

(viii) 8 observations with WATER missing

(ix) 4 observations with ENERGY and LABOR missing

(x) 1 observation with POLLUTION and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 65
Plant 65 did nor report in period 1. The number of MV in the 48 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	47
	1

	ELECTRIC
	44
	4

	EMPLOY
	48
	0

	FLOW
	40
	8

	FUEL
	48
	0

	OSE
	33
	15

	PERFOR
	44
	4

	VOL/WD
	29
	19

	VOLUMES
	29
	19

	WORKDAYS
	48
	0

	SUPERGAS
	45
	3


Then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=SUPERGAS). The table of MV in the 48 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	45
	3

	ENERGY
	44
	4

	LABOR
	48
	0

	POLLUTION
	40
	8

	WATER
	33
	15


I was left with:

(ii) 27 complete observations;
(iii) 6 observations with POLLUTION missing 

(iv) 8 observations with WATER missing

(v) 2 observations with PRODUCTION and WATER missing

(vi) 3 observations with ENERGY and WATER missing

(vii) 1 observation with POLLUTION and WATER missing

(viii) 1 observation with PRODUCTION, ENERGY, POLLUTION and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 66
Plant 66 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	28
	24

	ELECTRIC
	49
	3

	EMPLOY
	52
	0

	FLOW
	33
	19

	FUEL
	44
	8

	OSE
	48
	4

	PERFOR
	52
	0

	VOL/WD
	35
	17

	VOLUMES
	35
	17

	WORKDAYS
	40
	12

	SAUSAGES
	52
	0


Then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=SAUSAGES). The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	52
	0

	ENERGY
	41
	11

	LABOR
	40
	12

	POLLUTION
	23
	29

	WATER
	48
	4


I was left with:

(ii) 15 complete observations;
(iii) 4 observations with LABOR missing

(iv) 13 observations with POLLUTION missing 

(v) 2 observations with ENERGY missing

(vi) 1 observation with WATER missing

(vii) 6 observations with ENERGY and POLLUTION missing

(viii) 1 observation with ENERGY and WATER missing

(ix) 7 observations with LABOR and POLLUTION missing

(x) 1 observation with POLLUTION and WATER missing

(xi) 1 observation with ENERGY, LABOR and POLLUTION missing

(xii) 1 observation with ENERGY, POLLUTION and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable. 

Plant 67
Plant 67 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	51
	1

	ELECTRIC
	43
	9

	EMPLOY
	48
	4

	FLOW
	46
	6

	FUEL
	52
	0

	OSE
	43
	9

	PERFOR
	50
	2

	VOL/WD
	37
	15

	VOLUMES
	37
	15

	WORKDAYS
	44
	8

	SAUSAGES
	52
	0


Then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=SAUSAGES). The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	52
	0

	ENERGY
	43
	9

	LABOR
	40
	12

	POLLUTION
	45
	7

	WATER
	42
	10


I was left with:

(ii) 29 complete observations;
(iii) 9 observations with LABOR missing

(iv) 1 observations with POLLUTION missing 

(v) 2 observations with ENERGY missing

(vi) 2 observation with WATER missing

(vii) 1 observations with ENERGY and POLLUTION missing

(viii)  2 observation with ENERGY and WATER missing

(ix)  2 observation with POLLUTION and WATER missing

(x) 1 observation with ENERGY, LABOR and WATER missing

(xi) 1 observation with ENERGY, POLLUTION and WATER missing

(xii) 2 observations with ENERGY, LABOR, POLLUTION and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 68
Plant 68 reported in every period, but it did not report any variable in July and August 1997. The number of MV in the 50 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	50
	0

	ELECTRIC
	50
	0

	EMPLOY
	50
	0

	FLOW
	48
	2

	FUEL
	8
	42

	OSE
	50
	0

	PERFOR
	50
	0

	VOL/WD
	38
	12

	VOLUMES
	38
	12

	WORKDAYS
	38
	12

	CIDERBOT
	50
	0

	SODABOT
	48
	2


Then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=CIDERBOT+SODABOT). To do it, I set FUEL equal to zero, because that was the value reported eight times. The table of MV in the 50 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	48
	2

	ENERGY
	50
	0

	LABOR
	38
	12

	POLLUTION
	50
	0

	WATER
	50
	0


I was left with:

(ii) 36 complete observations;
(iii) 2 observations with PRODUCTION missing 

(iv) 12 observations with LABOR missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable. One negative fitted value of SODABOT was set equal to zero.

Plant 69
Plant 69 reported in every period, but it did not report any variable in July and August 1997. The number of MV in the 50 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	48
	2

	ELECTRIC
	50
	0

	EMPLOY
	50
	0

	FLOW
	43
	7

	FUEL
	50
	0

	OSE
	48
	2

	PERFOR
	47
	3

	VOL/WD
	50
	0

	VOLUMES
	50
	0

	WORKDAYS
	50
	0

	WATERSODA
	50
	0


Then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=WATERSODA). The table of MV in the 50 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	50
	0

	ENERGY
	50
	0

	LABOR
	50
	0

	POLLUTION
	48
	2

	WATER
	47
	3


I was left with:

(ii) 46 complete observations;
(iii) 1 observation with POLLUTION missing 

(iv) 2 observations with WATER missing

(v) 1 observation with POLLUTION and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable. 

Plant 70
Plant 70 did not report in the last period because the plant shut down. The number of MV in the 48 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	45
	3

	ELECTRIC
	48
	0

	EMPLOY
	48
	0

	FLOW
	48
	0

	FUEL
	48
	0

	OSE
	48
	0

	PERFOR
	0
	48

	VOL/WD
	48
	0

	VOLUMES
	48
	0

	WORKDAYS
	48
	0

	SOAP
	44
	4


Then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=SOAP). To do it I set PERFOR equal to zero. The table of MV in the 48 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	44
	4

	ENERGY
	48
	0

	LABOR
	48
	0

	POLLUTION
	45
	3

	WATER
	48
	0


I was left with:

(ii) 41 complete observations;
(iii) 4 observations with PRODUCTION missing

(iv) 3 observation with POLLUTION missing 

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 71
Plant 71 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	42
	10

	ELECTRIC
	52
	0

	EMPLOY
	52
	0

	FLOW
	48
	4

	FUEL
	52
	0

	OSE
	52
	0

	PERFOR
	52
	0

	VOL/WD
	52
	0

	VOLUMES
	52
	0

	WORKDAYS
	52
	0

	CS
	52
	0

	PNF
	50
	2


Then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=CS+PNF). The table of MV in the 48 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	50
	2

	ENERGY
	52
	0

	LABOR
	52
	0

	POLLUTION
	42
	10

	WATER
	52
	0


I was left with:

(v) 40 complete observations;
(vi) 2 observations with PRODUCTION missing

(vii) 12 observation with POLLUTION missing 

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 72
Plant 72 did not report in periods 9 to 13. In period 8 the had alleged that in January 2000 the plant reduced employment by 95% and were “re-processing” hides. The number of MV in the 32 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	32
	0

	ELECTRIC
	30
	2

	EMPLOY
	32
	0

	FLOW
	8
	24

	FUEL
	0
	52

	OSE
	30
	2

	PERFOR
	0
	32

	VOL/WD
	8
	24

	VOLUMES
	7
	25

	WORKDAYS
	32
	0

	HIDEUNFURED
	32
	0


Then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=HIDEUNFURED). To do it I set FUEL and PERFOR equal to zero. Also, I set one zero value of HIDEUNFURED equal to 1. The table of MV in the 32 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	32
	0

	ENERGY
	30
	2

	LABOR
	32
	0

	POLLUTION
	8
	24

	WATER
	30
	2


I was left with:

(ii) 8 complete observations;
(iii) 20 observation with POLLUTION missing 

(iv) 2 observations with ENERGY and POLLUTION missing

(v) 2 observations with POLLUTION and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 73
Plant 73 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	45
	7

	ELECTRIC
	52
	0

	EMPLOY
	52
	0

	FLOW
	27
	25

	FUEL
	52
	0

	OSE
	4
	48

	PERFOR
	52
	0

	VOL/WD
	30
	22

	VOLUMES
	30
	22

	WORKDAYS
	52
	0

	SAUSAGES
	52
	0


Then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=HIDEUNFURED). To do it I set every MV of OSE equal to zero because this was the value reported four times. The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	52
	0

	ENERGY
	52
	0

	LABOR
	52
	0

	POLLUTION
	29
	23

	WATER
	52
	0


I was left with:

(vi) 29 complete observations;
(vii) 23 observations with POLLUTION missing 

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.

Plant 74
Plant 74 reported in every period. The number of MV in the 52 possible observations is the following:

	
	Observations
	Missing Values

	BOD5
	27
	25

	ELECTRIC
	48
	4

	EMPLOY
	51
	1

	FLOW
	52
	0

	FUEL
	0
	52

	OSE
	42
	10

	PERFOR
	46
	6

	VOL/WD
	52
	0

	VOLUMES
	52
	0

	WORKDAYS
	52
	0

	FILLET
	51
	1


Then I construct WATER, ENERGY, LABOR, POLLUTION, and PRODUCTION (=HIDEUNFURED). To do it I set FUEL equal to zero. The table of MV in the 52 possible observations for these five variables is the following:

	
	Observations
	Missing Values

	PRODUCTION
	51
	1

	ENERGY
	28
	24

	LABOR
	51
	1

	POLLUTION
	27
	25

	WATER
	42
	10


I was left with:

(vi) 16 complete observations;
(vii) 10 observations with ENERGY missing

(viii) 8 observations with POLLUTION missing 

(ix) 1 observation with WATER missing

(x) 1 observation with ENERGY and WATER missing

(xi) 11 observation with ENERGY and POLLUTION missing

(xii) 5 observations with WATER and POLLUTION missing

(xiii) 2 observations with ENERGY, POLLUTION and WATER missing

(xiv) 1 observation with PRODUCTION, ENERGY, LABOR and WATER missing

To fill in these MV I perform, as usual an iterated Buck procedure with the 4 constructed input-variables and the production variable.







� PRODUCTION was reported to be zero during the months of January and February 1999. To avoid missing this values when logging the values I used an arbitrarily close-to-zero number instead.
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