THE ECONOMY OF SOIL DEGRADATION

Pere Riera

Universitat Autonòma de Barcelona

Departament d'Economia Aplicada

Edifici B
 08193, Bellaterra, Spain

Pere.Riera@uab.es
http://go.to/pere 
Joan Mogas 

Universitat Rovira i Virgili

Departament d'Economia

Avda. Universitat,1

43204, Reus, Spain

jma@fcee.urv.es
European Seminar on

Soil Protection for Sustainable Development

Soria, May 16, 2002

THE ECONOMY OF SOIL DEGRADATION

INTRODUCTION

Sometimes in economics, for both analysis and policy purposes, it is useful to make the distinction between market and non-market values. This seems to be the case for soil protection. 

Marketwise, a degradation of agricultural soil can have an effect on its production and therefore on the profit made by the farmer and the selling price of the land in the market. An industrial site with polluted soil would arguably sell at a lower price than an equivalent site without pollution. Notice that markets can react to direct productivity losses as well as to environmental losses.

Nevertheless, not all values are captured by markets. A polluted agricultural land can change the landscape in a way that people preferred the original one. This loss of welfare attributed to soil degradation may not be fully reflected in markets. Knowing that the pollution from an industrial site affects the wildlife (biodiversity) of a wetland may decrease my welfare even if I have no intention of visiting the wetland.

Therefore, soil pollution may have an impact measurable in Gross Domestic Product (GDP) temps, and an impact only measurable with Green Accounting. Whichever the case, it seems clear that preventing soil degradation, or abating its pollution, has a cost and a benefit. An interesting way of asking the question is to what extend is it worth to prevent (and abate) soil degradation. Economics has its own answer to these questions.

Next section contains a simple economic analysis to illustrate the socially optimal soil quality, given the current technology and demands, and discusses some of the main economic policy instruments. It is followed by a section on the challenge of valuation. Before conclusions, a case study is presented to value the risk of soil erosion in Spain.

OPTIMAL SOIL POLLUTION

As a social science, economics bases its analysis on people’s perceptions and behavior. More specifically, it studies the ways people (and institutions) behave while trying to achieve the greatest welfare with limited resources, i.e. having to make choices. One of the choices is how much resources to devote to soil protection or soil pollution abatement, provided people derive welfare from such actions. The standard simple answer is that we should devote resources to soil protection or soil quality until the marginal cost of these resources equals the marginal value obtained. Therefore, empirically, it would be a matter of estimating the marginal cost and benefit functions and see where they intersect (where cost and benefit are the same).

To make things a little more interesting, let’s assume that the market itself will not devote this optimal amount of resources because there are externalities present, and therefore the market will fail to provide this optimal amount of soil protection or abatement. To understand the concept of externality and market failure, and the correction of it, assume the society is composed by two types of agents: private and external.

Private agents (be them consumers or producers) are those directly participating in the economic activity, while external agents are those who do not, even if they are affected in some way. For instance, in a soil polluting agricultural activity, the producer and consumers are private agents to this particular activity, but the people using the polluted land downhill are external to the activity –although affected. Notice that to be private or external has nothing to do with the public or private sector, in this context.

When an economic activity affects a third party (external), the variation of the welfare of the third party is called externality. Therefore, an externality is the variation of welfare by the externals due to an economic activity. In economics, welfare is often measured with monetary units, which reflect the welfare that a person could get when spending this money in economic goods. When the welfare of external parties decrease, there is a negative externality or external cost. Likewise the increase of welfare from third parties is called positive externalities or external benefits. When the change in welfare is caused through an environmental change (impact), the external effect is called environmental externality. The main difference between and environmental impact and an environmental externality is that the externality is the consequence in welfare (perception) of the environmental impact. As such, the environmental externality could be positive for some people, negative, turn from negative to positive with time, or leave some people unaffected.

Usually, “the market“ (private parties –consumers and producers–) does not tend to care about the welfare of the externals. As a consequence, the amount of resources devoted to an activity with externalities might be optimal form the private point of view, but not for the whole society. Negative externalities have the consequence of the market devoting too many resources to the activity (producing or consuming too much). Positive externalities, on the other hand, imply not enough resources to achieve the optimal production of a good or service. Applied to soil degradation, it means that activities polluting or negatively affecting the soil in some way use too much “dirty” technology or there is too much polluting activity.

Then, which is the optimal amount of soil pollution (polluting activities)? From the whole society perspective, the answer is where the marginal social cost and benefit intersect. The difference with before is that now we have to account for both private and external costs and benefits. The way to find the aggregated marginal cost and benefit is summing up the welfare change of each agent in society due to an increase (or decrease) of one unit at a time of the economic activity under scrutiny.

Finding out the welfare change of the privates is something usually manageable with market values. However, the external effects tend to need some more sophisticated valuation methods, which is the topic of the next section. But before shifting to it, several ways to deal with correcting the market failure will be briefly described.

One of the main economic instruments is the use of taxes. When applied to polluters, the correction follows the polluter pays principle (ppp). The idea of an optimal (also called pigouvian) tax is to have the value of the externality. It can mimic the external cost for each unit causing the externality, or can take the simple form of a constant amount per unit tax, in which case its amount should the value of the external cost that corresponds to the last social optimal unit produced or consumed. In other words, the tax would be of the value of the externality in the socially optimal amount of activity.

The main alternative to taxes is the use of standards. They are usually implemented through command-and-control type of instruments. The legislation sets a limit of polluting emissions and private agents are penalized if they go over the limit. Ideally, the threshold should be placed at the socially optimal amount of activity.

There are a few other economic instruments, but they are more rarely used in spite of its theoretical and even applied properties.

NON-MARKET VALUATION METHODS

There is a set of methods available to estimate non-market values. Chart 1 shows a classification of such methods according to their relation to the market. Some of them are based on revealed preferences in actual markets. Most often, the market does not exist for the environmental good specifically, and prices have to be observed in other markets (indirect observation). This is the case of the travel cost method and the hedonic price method.

Chart 1. Main Valuation Methods

	
	DIRECT OBSERVATION
	INDIRECT OBSERVATION

	EXISTING MARKET
	SYMBOL 183 \f "Symbol" \s 10 \h
Market Prices
	SYMBOL 183 \f "Symbol" \s 10 \h
Travel Cost

SYMBOL 183 \f "Symbol" \s 10 \h
Hedonic Pricing

	CONSTRUCTED MARKET


	SYMBOL 183 \f "Symbol" \s 10 \h
Contingent Valuation

SYMBOL 183 \f "Symbol" \s 10 \h
Contingent Ranking, Rating, Choice, and Pairwise Choice

SYMBOL 183 \f "Symbol" \s 10 \h
Indifference Curve Mapping

SYMBOL 183 \f "Symbol" \s 10 \h
Referendum
	SYMBOL 183 \f "Symbol" \s 10 \h
Hypothetical Travel Cost

SYMBOL 183 \f "Symbol" \s 10 \h
Hipothetical Hedonic Pricing


A classical example of a hedonic price application is the housing market. House prices are regarded as a sum of many components: size, type, age, location, communications, and the quality of its environment (say soil quality), among others. Through a regression, the implicit price of each relevant component can be identified. In particular, the quality of the environment can be assessed through the observation of house prices and characteristics of the houses.

The direct methods are those where the market already exists or where, in its absence, the market is "constructed" and values can be “observed” directly in the market. When a direct market does not exist, we can value the good through a constructed market. The construction may be hypothetical or real. When it is hypothetical, the family of methods to estimate values are called stated preference, of which the basic method is called Contingent Valuation (CVM), although many others exist. The market can also be "constructed" in real terms. This is the case of referenda. Imagine a local authority, trying to find out whether a given local environmental policy (soil pollution abatement) is worth an additional expenditure of the tax-payers. The municipality can hold a referendum to find out whether the majority of the population would agree to pay the cost of the policy.

The constructed market method can also be applied to indirect observations. Thus, the Travel Cost Method and the Hedonic Price Method can also be applied in hypothetical terms.

Of all the valuation methods, stated preference, and in particular CVM, is the most used. CVM does not elicit the money value through the observation of alternative markets, but simulating a direct one. This simulation is achieved through a survey. The questionnaire plays the role of a market and the market conditions are clearly explained. The supply side is simulated by the researcher, who usually offers a change in the quantity or quality of a good at a given price. The respondent acts as the demand side, who accepts or refuses the payment of the suggested price. Different prices (also called bids and usually represented by A in mathematical notation) are offered, one to each subsample. The researcher uses logit, probit or alike models to estimate the maximum willingness to pay from such questions (for a general overview of the method, see Mitchell and Carson, 1989).

Formally, given the prices p and income level y, the change proposed in the questionnaire for the public good z from an initial situation 0 to the proposed alternative 1, can be expressed in terms of utility functions:

U (p, y, z0) = U (p, y - EV, z1)
where the equivalent variation EV is the monetary value of a change in the quantity or quality of good z, from situation 0 to situation 1 that leaves the respondent with the same level of utility if she has to pay EV to achieve  z1. In other words, EV is the maximum willingness to pay (WTP), for example for an improvement in air quality from  z0 to z1.

The probability (Pr) of obtaining a yes answer when asking for a payment of EV for the proposed change, can be expressed as:

Pr {response is yes} = Pr {U (p, y - EV, z1, )}

[1]
 U (p, y, z0, ) 
and the probability of saying no is:

Pr {response is no} = Pr {U (p, y - EV, z1, )}

) < U (p, y, z0, 
where  is a stochastic term -known by the respondent but unknown to the researcher- that accounts for the attributes of the good and the characteristics of the respondent. Thus, [1] can be expressed as:

Pr {response is yes} = Pr {EV (p, y, z0, z1,  A}


[2]
) 
In other words, the respondent will say yes when her equivalent variation (maximum willingness to pay) for the change from  z0 to z1 is larger or equal than the proposed bid A. When the respondent is asked whether she would pay A monetary units to improve air quality in the city from  z0 to z1, she will answer with a yes if her willingness to pay, EV, is larger, or at least equal, to A.

Because EV(·) depends on , the researcher treats the equivalent variation as a stochastic variable -although it is known to the respondent. Therefore, the variable will follow a cumulative distribution function GEV, and [2] can be expressed as:

Pr {response is yes} = 1 - GEV (A)




[3]

The econometric model to be estimated will depend on the form of the function GEV. For instance, if GEV follows a logistic standard distribution and the model to estimate is linear, [3] can be written as:
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and a logit model will be estimated; if the distribution is normal, the model will be a probit one. The mean or the median of the maximum willingness to pay can be easily calculated once the logit or probit model has been estimated, and it will be the welfare measure or estimator of EV for the average respondent.

A variation of CVM consists in varying at the same time the money variable and the physical variable. Furthermore, the variation of the quantity of quality of the physical variable does not need to be restricted to only one good. Methods like contingent rating, contingent rating, and contingent choice are examples of simultaneous valuation of several variables (see Louviere et al. (2000) for an overall description of stated preference methods). Contingent choice is the method that will be explained below in a soil erosion application in Spain.

SOIL EROSION VALUATION

Contingent Choice

Contingent choice, also called choice experiment, or pairwise choice in some special cases, is a stated preference valuation method that is becoming progressively more popular. A choice experiment consists in a set of options, usually called alternatives, containing common attributes of a good with different values, often called levels, for each attribute. One of the attributes is the money a person would have to pay, or receive in compensation, for the overall good as described by its attributes. It could also be applied to a bundle of goods, and the “attributes” would be the different goods of the bundle. Through a questionnaire, a sample of the population is faced with a number of alternatives, out of which a person has to choose the most preferred one. The attributes ought to include always the status quo situation. The information of individual choices is then used to econometrically estimate the marginal value of each attribute (Hanley et al., 1998a; Hanley et al., 1998b; Morrison et al., 1998).

Initially, marketing was one of the main fields of application of choice experiments, but other areas, such as transportation, geography, and the environment, among others, incorporated the method (Louviere, 1991). Most of the papers on choice experiment in environmental economics are relatively recent (Opaluch et al., 1993; Adamowicz et al., 1994; Eom, 1994; Adamowicz et al., 1996; Rolfe and Bennett, 1996; Boxall et al., 1996; Bergland, 1997; Adamowicz et al., 1998; Hanley et al., 1998a; Hanley et al., 1998b).

Design

In order to calculate the value of changes in the risk of agrarian soil erosion, a questionnaire was designed to reflect an increase of forestland in Catalonia, Spain, from 40 to 50 per cent, through an afforestation program. The additional 10% would be at the expense of marginal agricultural land. Each questionnaire contained a sequence of four election sets with three alternatives. The alternatives varied from questionnaire to questionnaire, as will be explained below. One of the three alternatives was always the status quo situation, i.e. no afforestation and no payment required. The other two reflected 10% afforestation with different attribute levels.

The attributes of the new forests included were some recreational activities –such as picnicking, picking mushrooms, and driving motor vehicles on forest ways–, CO2 sequestration, erosion prevention, and the payment contribution. Payment values were originally expressed in Spanish pesetas of 1999 values, although in this paper they are reported in euros. The attributes and their levels are shown in table 1.

Table 1. Attributes and levels used in the choice experiment

	Attributes
	Levels

	PICNIC

(Allowed or not allowed)
	Yes

No

	DRIVE IN FOREST WAYS

(Allowed or not allowed)
	Yes

No

	PICK MUSHROOMS

(Allowed or not allowed)
	Yes

No

	CO2 SEQUESTRED PER YEAR

(Equivalent to the pollution produced annually by a city of...)
	300.000 people

400.000 people

500.000 people

600.000 people

	EROSION DECREASE

(If not afforested, land would become unproductive....)*


	After 100 years

After 300 years

After 500 years

After 700 years

	ANNUAL CONTRIBUTION


	6 euros

12 euros

18 euros

24 euros


*If afforested, erosion would be prevented indefinitely

The final design selected 64 pairs of alternative afforestation compositions out of a universe of (23x43)x(23x43) possible combinations, following a fractional factorial design (Louviere, 1998). The 64 pairs were then blocked into 16 versions of 4 choice sets of two alternatives plus the status quo. In this way, there were a total of 16 questionnaire versions, each one assigned randomly to a subsample out of a larger sample of 1200 individuals representative of the Catalan population over 18 years old.

 Marginal WTP

A conditional logit model was specified and estimated from the choice data using a maximum likelihood approach (McFadden, 1973). The categorical attributes (picnicking, driving cars, and picking mushrooms) were transformed into effects codes (-1, 1) rather than dummy coded (0, 1) (see Adamowicz et al. (1994) for a discussion on the use of effects codes versus dummy codes in discrete choice models). The results of the logit analysis of the stated preference data are presented in table 2.

Table 2. Coefficients of the choice experiment

	Variable
	Coefficient

	CONSTANT
	1.044066565

(8.860)

	PICNIC
	0.040435447

(1.920)

	CARS
	-0.080171129

(-3.799)

	MUSHROOMS
	0.053615529

(2.560)

	CO2
	0.000000775

(4.020)

	EROSION
	-0.000301284

(-3.179)

	CONTRIBUTION
	-0.018576263

(-5.835)

	Maximum Log. Likelihood

Initial Log. Likelihood

Pseudo-R2
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Observations
	-4600.954

-4634.774

0.00729

67.64

4.576


Note:  t statistics in brackets

The signs of the parameters are consistent with usual expectations, and almost all attributes are statistically significant at 95% confidence level. Picnicking, picking mushrooms, and the CO2 sequestered by the new forests are factors that positively affect utility, while respondents place a negative value to allowing the use of cars in forest ways and to increases in erosion if the afforestation would not be undertaken. The coefficient of the annual contribution is also negative, as expected, which indicates that it is perceived as a cost. 

The ( coefficients from the conditional logit model were used to estimate the marginal WTP for each attribute, or implicit price. Two different confidence intervals were computed for each value: one using the standard errors and the other with the Krinsky and Robb (1986) bootstrap procedure, with 1000 extractions. Table 3 shows the main results.

Table 3. Annual marginal WTP (Marginal WTPC), in euros 

of 1999, from the choice experiment

	Variable
	Marginal WTPC

	PICNIC 

Standard Error
Krinsky and Robb bootstrap
	4.35#
(4.284, 4.422)

(-0.175, 9.459)

	CARS

Standard Error
Krinsky and Robb bootstrap
	-8.63

(-8.710, -8.552)
(-15.595, -3.772)

	MUSHROOMS

Standard Error

Krinsky and Robb bootstrap
	5.77

(5.701, 5.843)
(1. 068, 11.890)

	CO2

Standard Error

Krinsky and Robb bootstrap
	0.0000417

(0.0000416, 0.0000424)
(0.0000208, 0.0000723)

	EROSION

Standard Error

Krinsky and Robb bootstrap
	-0.02

(-0.024, -0.016)
(-0.031, -0.006)


 # Non-significant coefficient in the conditional logit estimation.

Note: In brackets, confidence intervals at 95%.

The WTP values for the attributes PICNIC, CARS, and MUSHROOMS, 

are estimated taking into account the effects codes transformation used in table 2

A marginal WTP indicates, for each attribute, the average amount of euros that a person would be prepared to pay annually, all his life, for an increase (or decrease) of one unit in the attribute level. A positive (negative) marginal value for an attribute denotes that the average person would be better off with an increase (decrease) in the level of the attribute. The values of PICNIC, MUSHROOMS, and CARS correspond to a discrete change, from being able to picnic, pick mushrooms, or drive cars in the new forests, to not being able to do those recreational activities. The marginal WTP for CO2 reflects the value that a new forest provides to society by sequestering the CO2 emissions that a citizen generates annually in production and consumption activities. Similarly, the marginal WTP for EROSION is interpreted as the average maximum WTP for increasing one year the time horizon of land productivity due to the prevention of erosion with the land use change. The value is taken with a positive sign, although the sign is negative in table 3 due to the way the question was framed.

CONCLUSIONS

In conclusion, there is a monetary cost associated to soil degradation and a non-monetary cost as well. Both can be estimated through different methods. This paper has presented several of them and shown an actual application to soil erosion. Furthermore, economics can help in defining the optimal amount of resources to devote to soil quality, from the point of view of the whole society.

REFERENCES

Adamowicz, W.L., Louviere, J.J. and Williams, M. (1994): Combining Stated and Revealed Preference Methods for Valuing Environmental Amenities. Journal of Environmental Economics and Management, 26(3), 271-292. 

Adamowicz, W.L., Swait, J., Boxall, P., Louviere, J. and Williams, M. (1996): Perceptions versus Objective Measurement of Environmental Quality in Combined Revealed and Stated Preference Models of Environmental Valuation. Journal of Environmental Economics and Management, 32, 65-84. 

Adamowicz, W.L., Boxall, P.C., Williams, M. and Louviere, J.J. (1998): Stated Preference Approaches for Measuring Passive Use Values: Choice Experiments and Contingent Valuation. American Journal of Agricultural Economics, 80(1), 65-75.

Bergland, O. (1997): Valuation of Landscape Elements Using a Contingent Choice Method. Paper to the 1997 EAERE conference, Tilburg. 

Boxall, P., Adamowicz, W.L., Williams, M., Swait, J. and Louviere, J.J. (1996): A Comparison of Stated Preference Approaches to the Measurement of Environmental Values. Ecological Economics, 18, 243-253.

Eom, Y.S. (1994): Pesticide Residue Risk and Food Safety Valuation: a Random Utility Approach. American Journal of Agricultural Economics, 76, 760-771.

Hanley, N., MacMillan D., Wright, R.E., Bullock, C., Simpson, I., Parsisson, D. and Crabtree, B. (1998a): Contingent Valuation versus Choice Experiments: Estimating the Benefits of Environmentally Sensitive Areas in Scotland. Journal of Agricultural Economics, 49(1), 1-15.

Hanley, N., Wright, R.E. and Adamowicz, W. (1998b): Using Choice Experiments to Value the Environment. Environmental and Resource Economics, 11(3-4), 413-428.

Louviere, J.J. (1991): Experimental Choice Analysis: Introduction and Overview. Journal of Business Research, 23, 291-297.

Louviere, J.J. (1998): Analysing Individual Decision Making: Metric Conjoint Analysis. Sage university series on quantitative applications in the social sciences, nº 67. Newbury Park, CA: Sage Publications, Inc. 

Louviere J.J., Hensher, D.A., and Swait J. (2000): Stated Choice Methods: Analysis and Applications. Cambridge University Press. 

McFadden, D. (1973): Conditional Logit Analysis of Qualitative Choice Behaviour. In. P. Zarembka (ed.), Frontiers in Econometrics, New York: Academic Press, 105-142.

Mitchell, R. C. and Carson, R. T. (1989): Using Surveys to Value Public Goods. The Contingent Valuation Method. Resources For the Future, Washington, DC.

Morrison, M., Bennett, J., Blamey, R. and Louviere, J. (1998): Choice Modelling and Test of Benefit Transfer. Choice Modelling Research Report 8, University College, The university of New South Wales, Canberra.

Opaluch, J.J. Swallow, S.K., Weaver, T., Wessells, W. and Wichelns, D. (1993): Evaluating Impacts from Noxious Facilities: Including Public Preferences in Current Siting Mechanisms. Journal of Environmental Economics and Management, 24, 41-59

Rolfe, J. and Bennett, J. (1996): Valuing International Rainforests: a Choice Modelling Approach. Paper presented at the 40th Annual Conference of the Australian Society of Agricultural Economics, Melbourne.

APPENDIX

SURVEY ABOUT THE VALUATION OF THE FOREST EXTERNALITIES. 

RANKING VERSION

PART I

Good morning, I’m---------------------representing-------------. The Universitat Autònoma de Barcelona is conducting an anonymous survey about the different aspects of the forests. You have been chosen at random and I should thank you if you could answer some questions.

( SHOW MAP A(
40% of the area of Catalonia are forests. On the map the colour green represents the forest area. At present, an increase of this area from 40% to 50% of the total area of Catalonia is being studied. 

(SHOW MAP B( This increase will be carried out through a reforestation program which will consist of planting trees, mostly in abandoned or not very productive agricultural land.

Next, I will tell you some of the effects that this reforestation would have. We should thank you if you could value each one of these according to how you consider this effect VERY POSITIVE, QUITE POSITIVE, SLIGHTLY POSITIVE, NEITHER POSITIVE NOR NEGATIVE, SLIGHTLY NEGATIVE, QUITE NEGATIVE OR VERY NEGATIVE. (SHOW THE CARD( (MAKE SURE THAT THE RESPONDENT HAS UNDERSTOOD THE MEANING OF THE MARKS(
1. With agricultural reforestation, agricultural production would decrease a little, but the quantity of forest products like wood and firewood would increase. How would you value this change? (SHOW CARD(
2. The new forest would decrease the air pollution a little because the trees sequester CO2 and renew the air oxygen. (INTERVIEWER: IF THE RESPONDENT DOESN’T KNOW WHAT CO2 IS, SAY THAT CO2 IS FOR EXAMPLE, ONE OF THE EXHAUST GASES FROM CARS(. How would you value this effect? ( SHOW CARD(
3. In the reforested lands, the trees would fix the soil through their roots and would prevent it from being dragged away by the rain or the wind, which with soil erosion would be less and it would be productive for more years How would you value this effect? (SHOW CARD(
4. The new forest would suppose more land for recreational activities such as picnicking, picking mushrooms or walking. How would you value this effect as? (SHOW CARD(
	
	P.1
	P.2
	P.3
	P.4

	VERY POSITIVE
...
	7
	7
	7
	7

	QUITE POSITIVE

	6
	6
	6
	6

	SLIGHTLY POSITIVE

	5
	5
	5
	5

	NEITHER POSITIVE NOR NEGATIVE
	4
	4
	4
	4

	SLIGHTLY NEGATIVE

	3
	3
	3
	3

	QUITE NEGATIVE

	2
	2
	2
	2

	VERY NEGATIVE

	1
	1
	1
	1

	DOESN’T KNOW
	8
	8
	8
	8

	DOESN’T ANSWER

	9
	9
	9
	9


5. As well as the effects that you have marked: Do you think that this reforestation of agricultural land could have other positive or negative effects?

YES
1

NO
2

DOESN’T KNOW
3

D0N’T ANSWER
4

ONLY IF HE/SHE THINKS OF OTHERS EFFECTS OF THE REFORESTATION (P5 = 1)
6.
¿Which ones? [MAKE A NOTE OF THE ANSWERS, DON’T SUGGEST, INSIST]

POSITIVE______________________________________________________________________


NEGATIVE______________________________________________________________________

PART II

7. Do you think the idea of this reforestation programme of a 10% of the Catalonia area, is:

VERY GOOD
...........5

GOOD
                                     4

NEITHER GOOD NOR BAD.....3
( DON’T READ

BAD

 2

VERY BAD
1

DOESN’T KNOW
8

DOESN’T ANSWER
9

If the programme is approved it will be financed through the contributions that all Catalan citizens will make to a fund exclusively devoted to the reforestation and conservation of the new forest. (IN CASE THAT THE RESPONDENT IS UNSURE, OR HE/SHE ASKS, TELL HIM/HER THAT THE CONTRIBUTIONS AREN’T VOLUNTARY AND ALL PEOPLE WILL PAY IF THE PROGRAMME IS APPROVED(.

The different effects that the different ways of reforesting an extra 10% of Catalonia could have, will depend on the tree species planted, in which lands they will be planted, and which regulations for forest use are applied.

The tree species that will be planted will influence the decrease of air pollution. (SHOW AND EXPLAIN THE CO2 CARD(. Depending on the proportion among the tree species that will be planted, the new forest would be able to eliminate each year the quantity of CO2 that produces annually a city of .... people.

In relation to erosion, (SHOW AND EXPLAIN THE EROSION CARD( if reforestation takes place in the following types of land... (EXPLAIN THE EROSION CARD(
Finally, the recreational activities that would be allowed in the new forest are … (SHOW AND EXPLAIN THE RECREATIONAL CARD( depending on the regulation of forest use that would be applied.    

Bearing in mind all these aspects, next, I will ask your opinion about different ways of doing this reforestation, and their cost. Your answers are important for seeing what type of reforestation the population prefers.

Please, look at these cards (SHOW AND EXPLAIN A, B, C, AND D CARDS( In each card you can see the most important effects that a certain way of reforesting an extra 10% of the area of Catalonia would have, and what you would have to pay each year for this reforestation. 
Look at the cards attentively. (GIVE TIME TO THE RESPONDENTS TO UNDERSTAND EACH CARD, AND IF HE/SHE DOESN’T UNDERSTAND SOMETHING EXPLAIN AGAIN(.

8. Of these cards, which ones do you accept and which ones do you turn down? You can accept or turn down all the cards. (MAKE A NOTE OF THE ACCEPTED AND TURNED DOWN CARDS(



turn 
NU
NA



Accept
down


a. Card A.__
1
2
8
9


b. Card B.__
1
2
8
9


c. Card C.__
1
2
8
9


d. Card D.__
1
2
8
9

ONLY IF HE/SHE ACCEPTS MORE THAN 1 CARD

9.
[SHOW AGAIN THE CARDS THAT HE/SHE HAS ACCEPTED].  Now, can you rank the cards that you have accepted from most preferable to least preferable? (MAKE A NOTE OF THE REFERENCE IN ACCORDANCE WITH THE ORDER THAT THE RESPONDENT GIVES( (ALLOW INDIFFERENCE(

Reference of the card


1st option most preferable
______


2nd option most preferable
______

DOESN’T KNOW    ......8


3rd option most preferable
______

DOESN’T ANSWER......9


4th option most preferable
______

ONLY IF HE/SHE TURNS DOWN MORE THAN 1 CARD

10.
[SHOW AGAIN THE CARDS THAT HE/SHE HAS TURNED DOWN].  Now, can you rank the cards that you have turned down from less harmful to more harmful? (MAKE A NOTE OF THE REFERENCE IN ACCORDANCE WITH THE ORDER THAT THE RESPONDENT GIVES( (ALLOW THE INDIFFERENCE(

Reference of the card


1st option less harmful
______


2nd option less harmful
______

            
DOESN’T KNOW
8


3rd option less harmful
______


DOESN’T ANSWER
9


4th option less harmful
______

ONLY IF HE/SHE ANSWER DOESN’T KNOW  OR DOESN’T ANSWER SOME CARD

(Q=8 AND  Q=9 ON SOME CARD)

11.[SHOW AGAIN THE CARDS THAT HE/SHE HASN’T ANSWERED OR HE/SHE HAS SAID “DOESN’T KNOW] ¿What are the reasons for your answer?

REASON/S:______________________________________________________________________

12. The reforestation that the administration is thinking about carrying out is the reforestation corresponding to the card (SHOW CARD R1 ( ,i.e., they would do a reforestation with these effects (EXPLAIN AGAIN THE MEANING OF THE LEVELS AND ATTRIBUTES OF THE CARD( ¿Would you accept this reforestation?

YES
1

NO
2

DOESN’T KNOW.....
8

DOESN’T ANSWER....
9

ONLY IF THE RESPONDENT DOESN’T AGREE WITH ANY CARD (Q8 = 2 AND Q12 = 2)

13 For what reasons aren’t you willing to pay for do this reforestation?

REASON/S:_________________________________________________________________

PART III

Until now, I have asked your opinion about the reforestation of an additional area of 10% of Catalonia. Now we are interested in your opinion about forest fires.

[SHOW CARD D] Because of forest fires, in Catalonia every year 10,000 hectares of forest burn down on average, i.e., a 1% of all Catalonia forest area. At the moment the Government allots some 500 pesetas annually per person for forest conservation and cleanliness. By a new programme of forest conservation and cleanliness they could decrease this fire risk by half, i.e., each year on average of 0’5% of the forest area would burn. To carry out this programme they would allot 1500 pesetas per person each year.

14. ¿Would you be willing to pay 1000 pesetas each year in additional taxes to carry out this programme for reducing the risk of fire by half? (BE SURE HE/SHE UNDERSTANDS THAT THIS PROGRAMME IS INDEPENDENT OF THE REFORESTATION PROGRAMME THAT THE RESPONDENT HAS VALUED PREVIOUSLY(

YES
1

NO
2

DOESN’T KNOW
8

DOESN’T ANSWER.....
9

ONLY IF THE RESPONDENT DOESN’T AGREE WITH PAYING OR DOESN’T KNOW (Q14 = 2 OR Q14 = 8)

15. For what reasons aren’t you willing to pay?

REASON/S:______________________________________________________________________

PART IV

Finally, we would like to ask you a few questions about your use of forests.

In the last year, have you ever gone to the forest for recreational activities such as, for example, getting some exercise, picnicking, picking mushrooms or walking?

YES
1

NO
2

DOESN’T KNOW
3

D0N’T ANSWER
4

ONLY IF HE/SHE HAS EVER GONE TO THE FOREST FOR DOING RECREATIONAL ACTIVITIES (Q16=1)

17. Approximately, how many times?

.................Times

18. ¿What was the principal activity that you did the last time you went to a forest? 

......................................

19. How far away was the forest you visited last? (ASK FOR THE VILLAGE AND THE AREA WHERE THE FOREST IS(
Forest................................................................

Village...........................................................

Area................................................................

20. How many days did you spend in your visit?

................ Days

21. (IF HE/SHE HAS PASSED AT LEAST ONE NIGHT( Where did you stay overnight?

HOTEL, GUEST HOUSE...........................................
1

RURAL HOUSE.........................................................
2

FLAT............................................................................3

PRIVATE HOUSE................................................
4

CAMP SITE.............................................................
5

ORGANISED CAMP............................................
6

MOUNTAIN SHELTER..............................................7

SHELTER...................................................................
8

OTHERS (specify).....................................................
9

_________________________

DOESN’T KNOW........................................................   10

DOESN’T ANSWER.......................................................11

22. ¿What means of transport did you use to go from your village to the forest?( IF HE/SHE USED MORE THAN ONE, ASK FOR THE PRINCIPAL(
PRIVATE CAR.........1


BICYCLE............6

MOTORBIKE...........2


OTHER (specify)..7

TRAIN.......................3



BUS...........................4


DOESN’T KNOW.....8

WALKING................5


DOESN’T ANSWER.9

23. How many people, including yourself, went together in the visit?

ALONE..................................0

WITH OTHER PEOPLE.......1

NUMBER......INCLUDING THE RESPONDENT

DOESN’T KNOW...............10

DOESN’T ANSWER...........11

ONLY IF HE/SHE WENT WIHT OTHER PEOPLE ( Q23=1)

24. How many people were younger than 16 years old?


NUMBER.............

25. Are you member of any organisation or group which has some relation with nature?

YES
1

NO
2

DOESN’T KNOW
8

DOESN’T ANSWER
9

ONLY IF HE/SHE IS MEMBER OF SOME ORGANIZATION/GROUP WHICH HAS SOME RELATION WITH THE NATURE (Q24=1)

26. ¿ What type of organisation? 

ENVIRONMENTAL ORGANISATION.................1

SPORTS ORGANISATION....................................2

CENTRE OF NATURE STUDIES...........................3

OTHER (write) .........................................................4

___________________________________________

PART V

27. In what year were you born?

.......................Year

28. What is your current job?

........................................

29. What is the highest level of education you have completed?

ANY STUDIES OR PRIMARY..................................1

EGB, ESO, ELEMENTARY SCHOOL, FP1
2

HIGH SCHOOL
3

UNIVERSITY DEGREE 
4

POSTGRADUATE ..................................................... 5


30. Would you say that your social status is high, middle-high, middle, middle-low, low?

LOW..............1

MIDDLE-LOW..2

MIDDLE.....3

MIDDLE-HIGH....4

HIGH....5

31. Would you say that the average net monthly income is included in some of these ranges? 

WITHOUT INCOME
1

UNDER 50.000 PTAS.
2

 50.001 - 100.000 PTAS.
3

100.001 -150.000 PTAS.
4

150.001 - 200.000 PTAS.
5

200.001 - 250.000 PTAS.
6

250.001 - 300.000 PTAS.
7

300.001 - 350.000 PTAS.
8

350.000 PTAS OR OVER.
9

DOESN’T KNOW
10

DOESN’T ANSWER
11

32. Finally, who do you think has ordered this study? (SUGGEST(
ENVIRONMENTAL ORGANIZATION.............1

FOREST ORGANIZATION.................................2

AGRIGULTURAL ORGANIZATION.................3

PRIVATE COMPANY.........................................4

REGIONAL GOVERNMENT..............................5

OTHER (write) ......................................................6

_______________________________________

33. Is there anything else that you would like to say about the subject of this survey?

________________________________________________________

Thank you for answering the survey and for your time.

INFORMATION TO FILL BY THE INTERVIEWER

34. Sex of the respondent

Male...................1

Female................2

35. Would you say that the degree in which the respondent has understood the questions is

HIGH...............1

MIDDLE.........2

LOW................3

36. And the attitude of the respondent to the survey is:

GOOD.......................1

INDIFFERENT.........2

LITTLE WILLING........3

Comments and suggestions...............................................................................................

Date of the survey  ____/_____/99             Start time................                         Finish time...:.....

Place of the survey (address)................................................                               Village............................

Number of the survey of this series .........................                   Name of the interviewer.......................

SURVEY ABOUT THE VALUATION OF THE FOREST EXTERNALITIES. 

PAIRWISE VERSION

Except the PART II the rest of the questionnaire (PART I, PART III, PART V and PART IV) is the same for the two versions (ranking and pairwise)

If the programme is approved it will be financed through the contributions that all the Catalan citizens will make to a fund exclusively dedicated to the reforestation and conservation of the new forest. (IN CASE THAT THE RESPONDENT IS UNSURE, OR HE/SHE ASKS, TELL HIM/HER THAT THE CONTRIBUTIONS AREN’T VOLUNTARY AND ALL PEOPLE WILL PAY IF THE REFORESTATION IS CARRIED OUT(.

The different effects that the different ways of reforesting a 10% of the Catalonia area could have, will depend on the tree species planted, in which lands they will be planted, and the use of forest regulations that are applied.

The tree species that will be planted will influence the decrease of air pollution. (SHOW THE CO2 CARD(. Depending on the tree species that will be planted, the new forest would be able to eliminate each year the quantity of CO2 that produces annually a city of....

In relation to erosion, (SHOW THE EROSION CARD( if they make the reforestation in lands... (EXPLAIN THE EROSION CARD(
Finally, the recreational activities that would be permitted in the new forest are(SHOW AND EXPLAIN THE RECREATIONAL CARD( depending on the use of forest regulations that would be applied.    

Bearing in mind all these aspects, next, I will ask your opinion about different ways of doing this reforestation, and their cost. Your answers are important for seeing what type of reforestation the population prefers.

Please, look these cards (SHOW THE COMBINATION A1( 

In each card you can see the most important effects that a certain way of reforestation a 10% of the area of Catalonia would have and what you would have to pay each year for this reforestation. 
(DON’T SUGGEST THE SHADING OPTIONS (
8. (SHOW THE COMBINATION A1 AND EXPLAIN THE MEANING OF EACH ATTRIBUTE AND LEVEL( Of these two ways of reforesting 10% of the area of Catalonia would you choose A, B, or neither? (ALLOW INDIFFERENCE(
REFORESTATON A...........1

REFORESTATION B..........2

NEITHER.............................3

INDIFFERENT.....................4

DOESN’T KNOW....................8

DOESN’T ANSWER................9

9. (SHOW THE COMBINATION A2 AND EXPLAIN THE MEANING OF EACH ATTRIBUTE AND LEVEL( Of these two ways of reforesting 10% of the area of Catalonia would you choose A,B, or neither? (ALLOW INDIFFERENCE(
REFORESTATON A...........1

REFORESTATION B..........2

NEITHER.............................3

INDIFFERENT.....................4

DOESN’T KNOW....................8

DOESN’T ANSWER................9

10. (SHOW THE COMBINATION A3 AND EXPLAIN THE MEANING OF EACH ATTRIBUTE AND LEVEL( Of these two ways of reforesting 10% of the area of Catalonia would you choose A, B, or neither? (ALLOW INDIFFERENCE(
REFORESTATON A...........1

REFORESTATION B..........2

NEITHER.............................3

INDIFFERENT.....................4

DOESN’T KNOW....................8

DOESN’T ANSWER................9

11. (SHOW THE COMBINATION A4 AND EXPLAIN THE MEANING OF EACH ATTRIBUTE AND LEVEL( Of these two ways of reforesting 10% of the area of Catalonia would you choose A, B, or neither? (ALLOW INDIFFERENCE(
REFORESTATON A...........1

REFORESTATION B..........2

NEITHER.............................3

INDIFFERENT.....................4

DOESN’T KNOW....................8

DOESN’T ANSWER................9

12. The reforestation that the administration is thinking about carrying out is the reforestation corresponding to the card(SHOW THE CARD P1 ( ,i.e., they would do a reforestation with these effects (EXPLAIN AGAIN THE MEANING OF THE LEVELS AND ATTRIBUTES OF THE CARD( ¿Would you accept this reforestation?

YES
1

NO
2

DOESN’T KNOW.....
8

DOESN’T ANSWER....
9

ONLY IF THE RESPONDENT DOESN’T AGREE WITH ANY CARD (Q8 = 2 AND Q12 = 2)

13 What are the reason/s which you aren’t willing to pay for do this reforestation? Some others?

REASON/S:_________________________________________________________________

GO TO QUESTION 7





GO TO QUESTION 16





GO TO QUESTION 25





GO TO Q.27
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