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Abstract 

 

This work presents the willingness to pay of smallholders of the rainfed from Central Chile by 

means of implementing restoration projects of soils degraded by erosion, covering an area that 

extends from Libertador Bernardo O’Higgins Region to Biobío Region. In order to determine 

the extent of welfare in smallholders by means of the application of soil restoration projects, 

the Contingent Valuation Method was used. This model assumes the linear functional form of 

an indirect function of usefulness and a logical distribution for the method of stated 

preferences in the format of a simple dichotomous model. The determinant variables of the 

willingness to pay that were significant were evaluated. These variables were the condition of 

the owner and the perception of low performance derived from the erosion condition of the 

land, unlike variables such as yields, expenses or costs which can be due to the perception as 
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such in the economy of the smallholder who lives off the land. As welfare measurement the 

trimmed means was measured, resulting in 7.17 US$ ha-1 and adding -to the total surface of 

the inland rainfed- of 2,463,761 US$ per month. 

 

Keywords: Soil erosion. Logit model. Contingent valuation. 

 

1. Introduction 

 

Soil degradation is a problem and a concern both nationally and internationally. The 

Centro de Información de Recursos Naturales (CIREN) reports that one of the most degraded 

geomorphologic units is the eastern side of the Coastal Mountains in Chile (Flores et al., 

2010). This area is characterized by the presence of slopes and intensive agricultural 

management, which is characterized by annual crops -winter or spring- that deprive the soil of 

its coverage in non-planting seasons, leaving it exposed to erosion. 

An important aspect of the soil erosion is the negatives consequences for the welfare 

of producers, directly affecting their economy as a result of lower yields. Thus, externalities 

are generated associated to erosion that affect the ecosystem, promoting water pollution, 

productivity of other soils, damaging wetlands and leaving the soil prone to slide with the 

danger to human life that this can entail. 

The State considered appropriate and necessary to implement a public policy in order 

to mitigate the consequences of the soil degradation processes and help the farmers in their 

productive work. This policy took the form through the Incentive System of Degraded Soil 

Recovery (SIRSD) which will remain valid until 2022, by the Act 20,412 and the Supreme 

Decree (DS) N° 12 of 2011, where DS N° 59 establishes the regulation of the Act 20,412. 

This program, guided by the Servicio Agrícola y Ganadero (SAG) and the Instituto de 

Desarrollo Agropecuario (INDAP) is intended to recover degraded soils for their utilization 

and agricultural production, where intervention does not necessarily mean recovery. 

Along with these state agencies, the Corporación Nacional Forestal (CONAF) has 

carried out a series of supporting programs to smallholders of the area between O’Higgins and 

Biobío Regions. These programs consist of a farm forest management plan which is 

subsidized in order to recover degraded soils, where the farmer does not sacrifice profits by 

using the soil in such activity. In addition, there can be advantages in areas where it is 

alternatively possible an agricultural crop or a livestock activity. This takes place where crops 

by productivity, size, technology or costs are of low profitability, situation common in Chile. 
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In this case, the possible profits foregone should be rewarded by the better profitability of 

forestation (Real e Neiebuhr, 2005). 

This system of incentives is aimed to stop or revert the soil degradation process in 

order to achieve its recovery or improvement in order that farmers can achieve a better result 

in their productive processes. These social projects that attempt to improve the conditions of 

people or sectors of the economy are strongly limited in their development by the difficulty of 

economically measuring and assessing the costs and benefits associated to them. This 

situation somehow conditions the decisions respect to the magnitude of the economic 

resources a government can assign in order to improve the life conditions of a sector or social 

group. Thus, the main problem faced by who intends to determine the value associated to 

changes in human welfare derived from these hypothetical changes of a good or 

environmental service, is the difficulty of associating a monetary value on intangibles. 

To this end, a series of methods that allow economically evaluation of a good to which 

there is no market have been developed, i.e. travel costs, hedonic pricing models and 

contingent valuation methods. The latter is simulated by means of a survey to potential 

consumers. In the survey, after obtaining information about the socioeconomic conditions and 

productive activity, the good which is about to be evaluated is presented, being revealed by 

means of a brief description from the interviewer. Then, respondents are asked for the 

maximum amount of money they would be willing to pay for the good if they had to purchase 

it, as it is done with other goods. Hence, the value the good has for the final consumer is 

deduced (Riera, 1994). 

The economic valuation of a good can be conducted by three ways, i.e. revealed 

preferences, stated preferences and transference of benefits. In the method of revealed 

preferences, the values are extracted from the observation of actual market decisions, whereas 

that the method of stated preferences consists on recreating a hypothetical market, where the 

individuals declare the valuation given to a change in the level of risk mortality. Finally, with 

the method of benefit transfer, the already existing values of studies and performed 

somewhere else are transferred. The utility of each of these methods will depend on the type 

of risk under analysis and the purpose of the study (Martínez, 2008). According to Martínez 

(2008), the main difficulty faced by the method of revealed preferences is found on the 

econometric estimations as a result of the difficulties of isolating the risk characteristics of 

other aspects, whereas I the case of the stated preferences , the difficulty is present on the 

communication to the individuals about the change in the risk of mortality or welfare. Finally, 
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in the case of the transfer of benefits, it leads to values that can be very far from the local 

reality. 

In the Contingent Valuation method there are two formats of questions, open and 

closed. In the open format, the questions arises from how much would you be willing to pay 

for…? On the other hand, in the closed format, the question is asked as follows: If the cost of 

obtaining… is $X, would you be willing to pay that amount? The first format requires no 

further statistical analyses because the answers speak for themselves. However, he closed 

format introduced by Bishop e Heberlein (1979), requires further demand of statistical 

techniques due to the fact that the response is not an amount of Money, but a dichotomous 

answer of the kind “yes” or “no”. 

Because the answer Willingness to Pay (WTP) went from being a continuous to a 

dichotomous variable, it became necessary to apply methods and models that allow estimating 

this with statistical solidity. In this process several parametric methods have been posed, 

assuming a determined distribution of the WTP. As well as non-parametric methods 

(Turnbull, 1976; Kriström e Riera, 1997) where according to Haab e Mcconnell (1997), the 

latter dose not easily allow obtaining the effects of the variables. 

Among the most used parametric methods to represent dichotomous responses such as 

the case of the WTP, probit and Logit can be mentioned. In contrast to other more 

sophisticated methods, they have a simple and concrete form for the median and the effects of 

the covariable on this, as well as approximations for mean and variance (Haab e Mcconnell, 

1997). 

In Chile, a series of contingent valuation studies have been carried out, aimed to 

evaluate the WTP by the improvement on the quality of air by direct method (Cerda et al., 

2009; Cerda e García, 2010), as well as the marginal WTP by indirect method of hedonic 

pricing (Mardones, 2006) and the WTP for the visit to a forest reserve (Cerda et al., 1997; 

Zappi, 2011), the comparison of both parametric and non-parametric measures for the 

measures of welfare associated to the use of water resources (Cerda e Vásquez, 2005). The 

WTP an additional for the methods of apple production (Cerda et al., 2012) and table grapes 

(Urrutia et al., 2011), has also been studied. Regarding the WTP for the recovery of degrades 

soils, there is a study that examines the current and potential status in order to adopt future 

soil conservation measures, identifying its determinants in the social and psychological fields 

(Huenchuleo et al., 2012). 
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Because in our country the studies that seek to determine the welfare of smallholders 

associated to the recovery of erosion degraded soils are scarce, the development of further 

studies that allow evaluating and responding to these matters becomes necessary in order to 

generate tools that can consider aspect as relevant as the economic welfare of the owners that 

live off the land. This is why the aim of this study is to quantify the change in the individual 

welfare of the smallholders, derived from the implementation of soil recovery programs in 

their properties. Using the stated preferences method by means of surveys where the close 

question format is posed, a simple dichotomous model is obtained, applying the linear 

functional form and the Logit model for the estimation of the WTP. 

 

2. Methods 

2.1. Study area 

 

The study area was between 34° 38’ and 37° 06’ South, in the Libertador Bernardo 

O’Higgins Region (communes of Paredones and Lolol), Maule Region (communes of 

Curepto and Hualañé) and Biobío region (communes of Coelemu, Hualqui, Florida, Trehuaco 

and Yumbel). The area, of approximately 19,500 km2 is characterized by a fragile ecosystem 

due to its extensive human exploitation. Climate is mild, with a dry season of 4 to 5 months. 

The annual rainfall range from 600 mm in the north, to 1,100 mm in the south. Annual 

temperatures vary between 13°C and 15°C. The proximity to the ocean and continental 

conditions also determine different levels of temperature range. 

 

2.2. Study design 

 

The study was aimed to determine by means of the referendum method and a personal 

survey the WTP of smallholders for the development of projects that allow recovering the 

productivity of degraded soils present in their properties. This was conducted by applying the 

Logit method in contingent valuation. 

As relevant population to the study, smallholders that live in those communes that 

present as common characteristics the deterioration of the soils by erosion and the practice of 

subsistence agriculture was considered. This is where CONAF has developed a systematic 

task of forest development. Therefore, the population is aware on the DL 701 of promotion to 

soil restoration. 

The population to be sampled it was inferred from the rural population present in the 

area. This is composed of 57.700 inhabitants. Four people were considered as family average, 
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being obtained 14,425 heads of family. From these, 20 % live from providing services, 20 % 

does not meet the features of smallholders and 29 % practices industrial agriculture. Thus, the 

population under study was estimated in the remaining 40 %, corresponding to 5,770 

subsistence smallholders. 

In order to determine the size of the sample, the Muelle-Rezucha algorithm for simple 

random sampling was used. This assigns selection probability to every head of family, which 

determines their participation in the survey (Fan et al., 1962). Subsequently, the information 

collected from the survey was filtered. Thus, the entries with missing data were entered and 

the data was refined for the later use. 

 

2.3. Stated preferences 

 

In the contingent valuation method the erosion problem presented by the soils was 

posed by means of photographs and the economic implications were made aware in order to 

raise the possibility of a soil recovery project and its possible results and/or benefits and 

encouraging to reveal the actual WTP (Riera, 1994), along with obtaining socioeconomic 

information from the interviewee. 

The question used in the study was of closed format, where a “B” input amount (bid) 

is asked. The interviewee answers affirmatively if agrees with the amount to be paid, and no, 

otherwise. Thus, upper and lower limits for the WTP are set (Bishop e Heberlein, 1979). 

The way of payment was determined as non-discretionary to measure the maximum 

WTP for the soil recovery and the means by which this will be carried out will be the monthly 

bill of electrical consumption for one year period. The survey mode was personal. 

 

2.4. Simple dichotomous model 

 

This format was initially applied in the Contingent Valuation Method (CVM) by 

Bishop e Heberlein (1979). However, Hanemann (1984); (Hanemann, 1989) and Cameron e 

James (1987) and Cameron (1988), who developed the theoretical frame of the CVM. The 

discrete model of consumer choice is created in the context of a random utility model based 

on Mcfadden (1973).The assumptions on which the model is constructed lay on the fact that 

the researcher is uncertain on the preferences of the individual in each state and the individual 

knows his preferences and aims to maximize the expected profit by comparing his satisfaction 

in each state. 
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In the study the initial state is mentioned as the current state of soil deterioration by 

means of erosion and the final state is the functioning condition of the soil recovery project. 

For this the WTP for the soil recovery is the Compensating variation. 

Following the model proposed by Hanemann (1984; 1989), the indirect utility function 

arises in the form , where  j=0 indicates the current situation of the eroded soils and 

j=1 indicates the situation of soil recovery. Given the fact that the researcher is not aware of 

the preferences, the utility in each state is a random variable with mean . Therefore, 

it can be written as follows: 

 

  (1) 

 

Where  and  are independent and random variables, identically distributed with 

mean zero and they represent the part non-observed by the researcher. The amount “B” is 

presented to the individual, who responds “yes” or “no” to the question. The condition that 

determines if the individual accepts to pay the proposed amount is: 

 

  (2) 

 

Only the individual knows if the relation is met, but it can be supposed that the 

response of the individual is a random variable, with probability function: 

 

  (3) 

 

Where P1 is the probability that the individual is willing to pay the proposed amount 

“B”. On the contrary, the probability that the presented amount is rejected is given by P0=1-P1. 

 is the utility differential  and  is the function of accumulated distribution 

given in r. 

This model can be estimated by assuming a specification of the function of the profit 

increment and a distribution function. In this case, the utility increment function is linear (4) 

and the distribution is logistic, so the Logit model is obtained. 

 

  (4) 
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Where  and β are parameters, where α can be defined as a linear function of socioeconomic 

and opinion variables S (1). In such case, these are usually called value function. 

If the individual is willing to pay the amount “B” , then the WTP or 

compensating variation is greater or equal than B. Thus, it can be written: 

 

  (5) 

 

Where  is the cumulated distribution function on the WTP of the smallholder.  

Here lies the direct connection between the empirical model of the WTP and the theoretical 

model of profit maximization. In this case, “B” will be used as part of the explanatory 

variables of the utility differences, estimating the  distribution Hanemann (1984; 

1989). 

By assuming that the error difference (r) follows a logistic distribution, the probability 

of obtaining a “yes” as response can be expressed as a model of the random utility function or 

RUM (random utility model). This is expressed in equation (6). 

 

  (6) 

 

The adjustment of the Logit model was carried out by means of the maximum 

verisimilitude method. This method estimates the parameters of the model, maximizing the 

verisimilitude function with respect to the parameters of the model, obtaining values of the 

parameters that maximize the probability of finding the responses obtained from the surveys. 

The adjustment of the model was performed through the software RStudiov.0.98.507 

(RStudio Inc., Boston, MA, USA). 

 

2.5. Economic measures of welfare 

 

Following the difference model of the indirect utility function proposed by Hanemann 

(1984; 1989) there is the issue that the measure of welfare “C” or compensating variation 

corresponds to the maximum amount of money it is intended to be paid by the improvement 

of the quality of the good: in this case, the recovery of degraded soils. This consists in the C+ 

mean that for the Logit model coincides with the median C+. The latter corresponds to the 
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amount of money necessary for the interviewee is on the indifference point between obtaining 

the improvement or renounce to it. The expression is given by (7). 

 

  (7) 

 

According to Duffield e Patterson (1991), the trimmed mean fulfills with the three 

desirable criteria of a welfare measure, consistence with theoretical restrictions, statistical 

efficiency and easy to be added. Therefore, this will be used for the aggregation of results 

over the total mean, which is biased to the right and without an upper limit, without taking 

into account that this choice limits the possibility of obtaining the variance as welfare 

measure. The trimmed means (8) is given by the positive integral of the cumulated 

distribution function and it is denoted by C`. 

 

  (8) 

 

The aggregation of results was performed considering the farms that are between 5 and 200 ha 

in the rainfed area within the regions involved and non-business owners, corporations, or 

having multiple farms with one owner or vice versa. Fiscal institutions or surfaces, urban, 

commercial areas and roads were also excluded. The data used were the roles of property 

obtained from the CIREN homogeneous areas and information available on the website of the 

Oficina de Estudios y Políticas Agrarias (ODEPA) (http://icet.odepa.cl/) records were 

processed with the software ESRI geographic information system ArcGIS ™ 10.1. 

There should be sufficient information to allow other researchers to repeat the 

experiment by clearly defining the experimental design. A clear description or a specific 

reference to all biological, analytical, and statistical procedures is required. All procedure 

modifications must be explained. Field experiments that are sensitive to interactions and 

where the crop environment cannot be rigorously controlled, such as crop production and 

yield component assays, should usually be repeated for time and/or space, in order to ensure 

representative results. 

 

3. Results 

 

The population size was 5,770 properties and by applying the Fan-Muller-Rezucha 

algorithm, a sampling size of 264 smallholders was obtained. In the debugging process, 
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incomplete entries of records were found. This resulted in a reduction of the database to a 

final sample size of 100 surveys. With this information both analyses and model adjustment 

were carried out. 

 

3.1. Socioeconomic information 

 

This kind of information that allows characterizing the sample, as well as the 

information on expenses, costs and yields is presented in table 1. For monthly income it can 

be observed that the value is negative for the minimum income and this can be explained 

because smallholders do not fully consider the item of incomes and expenses. 

 

Table 1: Descriptive socioeconomic statistics of the sample 

Variable Minimum Median Mean Maximum 

Age (years) 27 56 55.13 80 

Family size (n) 1 4 4.27 9 

Surface (ha) 1 15 23.942 250 

Monthly income -23,124 (-41.84) 20,502 (37.09) 27,983 (50.63) 171,734 (310.71) 

Monthly costs 884 (1.60) 17,600 (31.84) 18,279 (33.07) 77,325 (139.90) 

Monthly expenses 1,471 (2.66) 5,885 (10.65) 6,625 (11.99) 22,069 (39.93) 

Note: Numbers outside of the parentheses are in Chilean pesos, whereas the corresponding numbers in the 

parentheses are the corresponding values US dollars according to the official exchange rate of July 1, 2014 of 

552.72 CL$/USD. 

 

The surveyed heads of families are mainly engaged in agriculture or agricultural crops 

with forest plantations and forestry is being less than 1 % of the owners. On the other hand, it 

was recorded that approximately 20 % of heads of families in the sample are women, mostly 

housewives (Figure 1a). A relevant piece of information registered in the study indicates that 

approximately 70 % of the interviewees have no studies or they have incomplete primary 

education (Figure 1b). 
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A)  

B)  

Figure 1: a) Percentage of occupancy of individuals in the sample; b) Educational levels 

of the individuals in the sample 

 

For determining WTP, four entry values were posed in the survey, where the payment 

vector B resulted to be 1.81, 3.62, 5.43 and 9.05 US Dollar. These values were obtained after 

a pre-sampling by means of open questions. This allowed establishing the mobility range of 

the WTP. The assumption of the distribution of Bi is fulfilled in a monotonous a decreasing 

way in Bi, as shown in Figure 2. From the observations of the sample it can be observed that 
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the proposed offer presents a 20 % acceptance, where the perception of low yields by 

respondents reaches 89 %, where 91 % of the cases are owners. A high percentage of legal 

consolidation of the properties is also presented (Table 2). 

 

 

 
Figure 2: Acceptance probability of payoff vector B 

 

Table 2: Response proportions to dichotomous variables 
Variable Percentage (%) 

Positive response to WTP 20 

The respondent is owner 91 

Property is sanitized 83 

There is low yield 89 

 

3.2. Qualitative variables analyses 

 

In the analysis of categorical variables, only the relation between WTP and low yield 

became significant, indicating that there is a trend in data, though moderate according to its 

Phi index. A relation between the legal status of the property and whether it or not the 

respondent owns the property it is also observed, though with a high relation (Phi) (Table 3). 
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Table 3: Analysis of qualitative variables and correlation index respect to WTP 

Variable Chi squared P value Phi 

Owner 3.6935287 0.0789 0.3698 

Sanitized 0.1594614 0.7236 - 

Low yield 5.0051073 0.0339 0.4305 

Educational level 2.6383547 0.7856 - 

Family size 7.7570346 0.4587 - 

Age of respondent 29.3750000 0.9675 - 

Sanitized-owner 10.4195277 0.0049 0.6212 

Family size- owner 9.0169090 0.3328 - 

 

On the contrary, regarding the remaining analyzed variables there are no trends that 

allow the participation of these in the model. A special case is the variable Owner, where the 

probability of presenting a trend is within the limit of the critical zone for the 95 % of 

confidence. This leaves open the possibility of incorporating to the model and evaluate it. 

 

3.3. Quantitative variables analyses 

 

The analysis of quantitative variables indicated that no variable that responds to 

normality within the sample exists (Table 4). An analysis of variance (ANOVA) was 

conducted, identifying differences in the average of the monthly expenses with respect to 

WTP. This is the only variable that provided a significant difference for 90 % confidence 

(Table 5). 

 

Table 4: Normality test results for continuous variables 

Variable 
Kolmogorov-Smirnov Shapiro-Wilk 

D P value w P value 

Surface (ha) 0.9438 < 2.2E-16 0.6056 5.45e-15 

Expenses (US$ month-1) 0.5488 < 2.2E-16 0.8888 4.37E-07 

Cost (US$ month-1) 0.5749 < 2.2E-16 0.7971 2.02E-10 

Yield (US$ ha-1 month-1) 0.6057 < 2.2E-16 0.8241 1.46E-09 

 

Table 5: ANOVA of continuous variables respect to binary variable WTP 

Variable Df Sum Sq Mean Sq F value Pr(>F) 

Surface (ha) 1 0.0438 0.04379 0.271 0.60389 

Expense (US$ month-1) 1 0.4745 0.47453 2.9366 0.08985 

Cost (US$ month-1) 1 0.1212 0.12116 0.7498 0.38871 

Yield (US$ ha-1 month-1) 1 0.0097 0.00971 0.0601 0.80684 

Residuals 95 15.3508 0.16159   
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3.4. Adjustment of Logit model with linear functional form 

 

 

The increment function of linear utility (4) following the adaptation performed by 

Cooper (1993) on the linear functional form by Hanemann (1984) for , is given by: 

 

  (4`) 

 

Where B is the vector of payment, BRend is the perception of low yields as a result of 

erosion (1= presence of low yield and =0 no presence of low yield), Sup is the surface of the 

property and Prop is the condition of the owner (1= owner and 0= no owner) and  

represents variables such as age (years), family size (number of members), monthly expenses 

(in Chilean $) and legal status of the property (1= legally sanitized and 0= not sanitized). 

These aspects became not significant in the adjustment of the Logit model. The aspects that 

resulted from the adjustment for the variables that became significant are presented in table 6. 

 

Table 6: Parameters of the Logit model for the linear functional form 

Statistic Estimator Std Error z value Pr(>|z|)  

Intercept α 8.7759662 2.6697536 3.287 0.001012 ** 

B (US$ ha-1) -0.0017000 0.0004563 -3.725 0.000195 *** 

Surface (ha) -0.0222788 0.0107430 -2.074 0.038098 * 

Owner (0.1) -2.5897136 1.1154906 -2.322 0.020255 * 

Low yield (0.1) -4.0179614 1.5056284 -2.669 0.007616 ** 

 

 

Mean and median measures of welfare were calculated by following the method 

presented for the of difference of the function model by Hanemann (1984), where the mean 

coincides with the median of 16.45 US$ ha-1. As a more conservative and consistent measure 

of welfare, the truncated mean was calculated. This resulted to be 7.17 US$ ha-1 month-1. 

Therefore, calculating the total area of the studied population and the truncated mean as a 

more conservative measure of welfare, an aggregated WTP of $ 16,341,241,147 or US$ 

29,565,134 per year for the application of degraded soil recovery projects was obtained. 
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4. Discussion 

 

Erosion is mainly the result of the interaction of the decisions of soil management with 

factors such as climatic conditions, the type of technology used, the level of information 

available to farmers, government policies and the financial conditions (Jayasuriya, 2003). 

Many of these factors are beyond the control of the farmers, but this does not mean that the 

erosion level is predetermined or it is uncontrollable. However, farmers identify the 

inappropriate practices to the soil and the management of crops as the main causes of erosion 

(Udayakumara et al., 2010). 

According to Illukpitiya e Gopalakrishnan (2004), the provision/offer of assistance to 

farmers in Sri Lanka for the practices in the erosion control require implementing a series of 

tools such as education, subsidies and technical assistance. The application of tools such as 

education for the erosion control, subsidies and technical assistance can be extensible to Chile 

towards the conglomerate of peasant families that inhabit the inner rainfed between 

Libertador Bernardo O’Higgins and Maule regions, who own surfaces smaller than 100 ha 

and whose soils present severe erosion and consequently can not be used to other forest and/or 

agricultural activities. 

Results obtained from the analysis by means of the Logit model provided significance 

for variables such as surface, presence of low yields as a result of erosion and conditions of 

the owner. These variables which are influential on the adoption of soil conservation projects 

(Tesfaye et al., 2014) and on the WTP by conservation practices (Asrat et al., 2004). In 

addition, according to Qasim et al. (2011), the owner condition promotes the conservation of 

soils, but according to the obtained results does not necessarily means that it promotes the 

WTP. This can be due to the manifestation of the smallholders towards a greater participation 

of the state on issues like this, being a form of protest. Similarly, the presence of low yields is 

inversely related to the WTP and this can be due to the impact this decrease has on the 

production and therefore, on the budget limitations 5o which the smallholder is subjected. 

Huenchuleo et al. (2012) and Rulleau et al. (2014) suggest that the WTP is influenced 

mainly by the perception of the problem, the risk above the socioeconomic variables. This 

risk can be influenced by the period involved in the project to be conducted (Posthumus et al., 

2010). 

Like abovementioned works, variables such as income, costs and expenses became not 

significant on determining the WTP, though the access to credits promotes conservation 
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(Tesfaye et al., 2014) and it is indirectly related to soil erosion (Qasim et al., 2011). 

Regarding the obtained results, it was observed a lack of information or a more detailed 

record on the elaboration of the survey. Therefore, it could not be affirm or deny the 

significance of these variables to the WTP. This could be also explained by practices 

regardless of income, expense or cost, such as the harvest of vegetables planted with seeds 

conserved from the previous season, where neither the cost of the seeds nor the labor or the 

production intended to own daily consumption is not taken into account. 

As a measure of the welfare of the smallholders by means of the recovery and 

incorporation of disused soils into production surface obtained as a result the sum of 7.17 US$ 

ha-1 month-1. This value is in agreement with the incurred in the mitigation of the effect of 

erosion (6.55 US$ ha-1 month-1) and the WTP (4.18 US$ ha-1 month-1) by implementing 

projects for the recovery of soils of the coastal rainfed from central Chile (Huenchuleo et al., 

2012). 

 

5. Conclusions 

 

Socioeconomic characteristics and educational level of the population under study 

allow them surviving by means of the integration of products derived from farming practices 

and animal husbandry. This situation, present in most interviewees and added to the condition 

of owners gives them stability to establish crops or perform practices that require greater time 

for its development. Undoubtedly smallholders are aware of the lack of opportunities of 

having eroded soils, which is manifested in the perception of low yields in their farms as a 

result of erosion. Results provided by this study allow inferring that from social and economic 

point of view, investments supported and encouraged by the state to the peasantry of lower 

resources could represent a useful tool to implement forestation and reforestation policies that 

allow recovering lands in disuse in order to integrate them to the production of the peasantry. 

This could improve the in the future supply conditions of their lands. 

It would be a great help to perform a deepen analysis of the family economic system 

of the population under study, by means of the implementation of a more detailed survey in 

terms of income, production, expenses and costs in order to evaluate with greater detail other 

variables that could be determinant of the WTP. 

The development of surveys such as this one allows assessing the current and possible 

future status of the collective welfare of a specific population. Regarding our area, issues such 

as fire prevention or plague attacks would be pending. This would allow determining the 
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application of projects aimed to mitigate the negative effects of the posed events or the 

creation of units in charge of decreasing the occurrence of these events. 
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