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Chapter 1 Introduction

1.1 Background

Water quality trading (WQT) programs are market-based programs that establish a
mechanism allowing the party with higher abatement costs to purchase emission permits
directly or indirectly from the party with lower abatement costs (EPA 2004). As a result,
those with higher abatement costs will abate less while those with lower costs will abate
more but be compensated by the permit buyers. The overall goal is to maintain or
improve the water quality in a watershed where the buyers and sellers of permits coexist
(EPA 2004).

The WQT programs are initiated to assist dischargers in a watershed to meet the Total
Maximum Daily Load (TMDL) provisions of the Clean Water Act of 1972 (CWA)
(Wainger and Shortle 2013). The provisions authorize the Environmental Protection
Agency (EPA) to establish a cap on pollution discharges in a watershed to achieve CWA
goals, and TMDLs are designed as a cap on point and nonpoint sources (PSs and NPSs)
to limit pollutant loadings. Under TMDLs in an impaired watershed, dischargers are
encouraged to trade emission permits, thus water quality standards are achieved at a
lower cost than traditional regulations. WQT experiments began in the US in the early
1980s, mostly in the form of pilot or demonstration projects (OECD 2012). United States
EPA officially introduced the WQT program in 2003, which led to at least 22 activated

trading programs across 14 states (Selman et al. 2009).



Traditionally, the primary U.S. water quality law, the CWA, regulates point sources
pollution from factories, plants, or pipes. In contrast to pollution from point sources,
emissions from agricultural NPSs are mostly exempt from federal and state regulation
directly (Braden and Boyle 2013; Fowler, Royer and Colburn 2013). However,
agriculture run-off is a main source of pollution for water resources, and agricultural
NPSs contribute a relatively large share of the pollutant load in some impaired
watersheds. The WQT is a promising mechanism to provide an opportunity for farms to
abate agricultural run-off while farmers also can obtain a new source of income. In WQT
programs, agricultural NPSs are considered as the suppliers of emission credits to create
offsets for the trading market by implementing Best Management Practices (BMPSs). As a
supplier in trading market, one of the advantages of agricultural NPSs is a lower
abatement cost than PSs. In addition, the traditional solutions to control PSs discharges
are not available for agricultural NPSs (Segerson 1988). As an alternative, pollution from
agriculture is always regulated by voluntary approaches, thus agricultural NPSs are
encouraged to engage in BMPs to abate. These advantages allow agricultural NPSs to
supply water quality credits and abate farm run-off loading in a WQT program.

However, point-nonpoint WQT programs have not been developed successfully. To
date, only 4 programs have had trading occur in 15 established point-nonpoint trading
programs, especially in trading markets related to agricultural NPSs. Ribaudo and
Gottlieb (2011) summarize several issues which may limit trading, such as stringency of
the cap, practice uncertainty, cost of finding trading partners, fear of regulation, limit of
flexibility, baseline requirements, and interactions with conservation programs. The

problem of stringency of the cap is that the discharge cap, TMDLs, are not developed



well so there is no demand for nonpoint source credits. The practice uncertainty is that
the performance of implementing BMPs is hard to be measured and monitored, so credits
generated by NPSs are not reliable. One of the important reasons for practice uncertainty
is the compensation from PSs cannot meet farmers expected economic benefits from
implementing BMPs. The cost of finding trading partners is the transaction costs to
identify farmers’ willingness to participate in BMPs through WQT programs. Fear of
regulation is due to the fact that agricultural NPSs are exempted from regulation. Farmers
may not be used to inspection on their lands. The limiting flexibility means that the
practices for generating WQT credits are limited, and farmers may not be able to use their
private practice to produce trading credits. The baseline requirements indicate that
farmers are required to adopt a set of conservation practices prior to trading programs to
make themselves eligible to generate credits from additional run-off abatement. The
interactions with conservation programs describe the situation that if farmers in a
watershed have already adopted large percent of BMPs on their land, the farm’s capacity
to use additional BMPs may limit the amount of trading. Shortle (2013) states that most
of the economic studies on WQT have focused on market design instead of market
prediction and uncertainty. Market prediction and uncertainty includes understanding the
factors influencing farmers’ engagement in BMPs and participation in WQT programs,
how much participants will trade, and what factors are likely to hinder trading. All in all,

this study is motivated by the above challenges.

1.2 Objective and Structure



The purpose of this thesis is three-fold. The first is to investigate farmers’ current
usage of BMPs in Kentucky, and the factors affecting farmers’ choices of BMPs through
WQT programs. These steps will improve the market prediction, and help local agency
identify farmers’ willingness to participate in WQT programs. Second, this study
examines how much farmers may engage their lands in BMPs if they decide to
implement BMPs, thus to discuss farmers’ limited ability to produce trading credits. In
addition to economic and demographic characteristics, the third is to explore how wealth
changes and local community interactions influence farmers’ BMP adoption.

Chapter two is intended to investigate farmers’ willingness to participate in BMPS
through a proposed WQT program in Kentucky. A contingent valuation method (CVM)
is used in this section through a survey of farmers in the Kentucky River watershed. The
survey data were collected from 2011 to 2012. The WQT program did not exist in
Kentucky when the data were collected, and still does not exist to date. Since the WQT
program is designed to offer farmers compensation for implementing BMPs, the CVM
question is whether the respondent will accept the offer of some compensation for using
the BMPs specified by the WQT program. Five BMPs are featured: riparian buffers,
animal fences, no till, waste storage facilities, and nutrient management. The analysis in
this section includes two parts: the first part is to investigate the factors influencing
farmers’ current usage of BMPs; the second part is to estimate farmers’ willingness to
implement BMPs given different levels of compensation given in a survey.

Chapter three is motivated to explore how much farmers may engage their lands in
BMPs through a WQT program in Kentucky. This section is conducted using a survey of

farmers in the Kentucky River watershed introduced in Chapter two. Besides asking the



siltation, low dissolved oxygen, and metals (Carey 2009). The Kentucky River basin
discharges into the Ohio River, which together with the Upper and Lower Mississippi
River sub-basins discharges significant quantities of nutrients to the Gulf of Mexico. The
excess of nutrients directly causes the hypoxic zone, an oxygen-depleted area that cannot
support aquatic life. The survey data were collected from 2011 to 2012. The WQT
program did not exist in Kentucky when the data were collected, and still does not exist.
Since the WQT program is designed to offer farmers compensation for implementing
BMPs, the CVM question is whether the respondent will accept the offer of some
compensation for using the BMPs specified by the WQT program. After searching for
historical agricultural BMP information and consulting with experts in agronomy and
relevant government agencies, we have chosen five BMPs that are feasible and realistic
in our study area. The five BMPs are: riparian buffers, animal fences, no till, waste
storage facilities, and nutrient management®.

The empirical study includes two parts. The first part is to discuss who is participating
in BMPs in Kentucky, so the empirical model investigates the factors influencing farmer
current usage of BMPs. The second part is to investigate who may participate in
additional BMPs propagate by WQT programs. The empirical model estimates farmer
willingness to implement BMPs given different levels of compensation that could be
offered by WQT programs. Explanatory factors considered in this analysis are farm
characteristics, farmer demographic characteristics, environmental characteristics, and
targeted farmers. Finally, the results present the probabilities of farmers implementing

BMPs at the different levels of compensation.

! The BMPs are also called conservation practices in USDA. The name of each practice may
change. The definition of each practice are described in following link:
http://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/technical/?cid=nrcs143 026849




factors into four categories including farmer and farm household characteristics, farm
biophysical characteristics, farm financial/management characteristics, and exogenous
factors. In their aggregated analysis, no evidence points to a set of universal or consistent
factors that can explain adoption choices. They conclude that the choices of the analytical
methods, the influence of region and the conservation agriculture practices considered by
researchers may lead to the divergence of the significance and signs of the factors across
31 distinct analyses.

Prokopy et al. (2008) conduct an analysis to review 55 studies about the determinants
of farmer adoption of BMPs in the USA using a vote count methodology. They
categorize the determinants as four groups—capacity, attitudes, awareness and farm
characteristics. Their results also cannot conclude the factors consistently influencing
BMP adoption. However, they find that education levels, income, farm sizes, capital,
farm operation diversification, labor, information, land tenure, landscape and land quality
have significant relationships with BMP adoption. Other factors show mixed results of
significance and signs across the investigated studies. In addition, factors influencing
BMP adoption have different impacts on the adoption of different types of BMPs.

We include several plausible factors chosen from the previous literature to explain
farmers’ choices of BMPs in our empirical analysis. The choices of relevant variables in
this study and how we estimated these variables have also been described in the empirical
model section.

As such, our intention in this paper is not to offer a definitive answer to the question on
why farmers adopt conservation practices —there is unlikely to be such an answer. Our

main contribution is to add to the discussion and enrich the evidence supporting these
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different factors, including the economic incentives farmers may receive from adopting
conservation practices.

This study conducts a survey using a CVM to investigate the factors influencing
farmers’ willingness to participate in BMPs under the context of WQT programs.
Although some researchers criticize the bias results of CVM in some cases (Arrow et
al.1993; Diamond and Hausman 1994; Hausman 2012), this method is still employed for
two reasons. First, the CVM is suited to estimate health choices, transportation choices,
and farmers’ operation choices, and the CVM estimates are useful as baselines for
valuation (Haab et al. 2013), even if the CVM may not perform well in all circumstances
(Hanemann 1994). Second, the CVM is a simple and flexible method for investigating
goods or services not on the market yet, and create different what-if conditions under
which the goods and services can be evaluated. Third, previous studies show that choice
experiment methods may be too complicated for farmers to comprehend, thus may not
collect sufficiently high quality data to support substantive statistical analysis (Windle et
al. 2005; Peterson et al. 2007).

This study follows Cooper and Keim’s (1996) work. They estimate the factors
encouraging farmers’ adoption of BMPs, and predict the probability of farmers adopting
practices as a function of the compensation. They use a sample selection model and the
double hurdle model in their econometric estimation because the CVM question in their
survey is conducted only if a farm is not currently using water quality practices. In our
survey, the CVM question is conducted regardless of whether a farm is currently using

BMPs, in order to avoid sample selection issues.
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2.3 Data

The survey data were collected from randomly chosen farmers across 35 counties in the
Kentucky River watershed from October 2011 to March 2012. The response rate is 23%2,
and there are 357 valid observations out of 459 responses. Table 2.1 displays the
demographic summary of the Kentucky farmers included in this study and the state
average from the US agricultural census data in 2012. As can be seen in this table, except
higher than average farm size, our sample does not appear to be drastically different to
the state average. The survey questions include current usage of BMPs, willingness to
participate in BMPs, participation in environmental programs, farm’s characteristics, and
respondents’ demographic characteristics.

In the survey, the key questions involve two parts. The first question is phrased “are
you currently using any of the following water quality management practices on the farm
you are operating?”’ These practices include riparian buffers, animal fences, no till, waste
storage facilities and nutrient management. The respondent could answer yes/no with
respect to each practice.

The second key question follows the first one and is phrased “Regardless of whether
you are currently participating in any government cost share programs, if you knew that
by using water quality management practices on your land, a nearby waste/sewage water
treatment plant or factory will cover X% of your cost of implementing these practices,

would you be interested in using additional water quality management practices (BMPSs)

2 Our study has a comparable response rate to the existing literature on farmers’ choices
of BMPs. From the synthesis of Knowler and Bradshaw (2007) and Prokopy et al. (2008),
very high response rates are often observed in studies with very small sample sizes (often
in two digits or in low hundreds).
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in the form of the following activities: riparian buffers, animal fences, no till, waste
storage facilities and nutrient management?” The respondents are asked to specify their
answer for each of the BMPs separately given the level of compensation. In the survey, X%
is replaced with one of the following levels with equal probability: 75%, 80%, 85%, 90%,
95%, 100%, 105%, 110%, 115% and 120%. When answering the survey, each
respondent will see only one questionnaire with one of these levels. In other words,
respondents are randomly assigned to a questionnaire with different levels of
compensation. In order to avoid the sample selection problem, CVM questions are asked
regardless of whether a respondent is currently using the BMPs.

In the second key question, a respondent could answer “yes”, “no”, or “not possible for
me” with respect to each practice®>. The “not possible for me” option captures the
possibility that farmers have already maximized their potential to adopt BMPs. Table 2.2
presents the frequency of responses who were willing to adopt additional BMPs, the
frequency of respondents assigned to each level of compensation, and the percentage of
yeses to the question when respondents faced each level of compensation.

Furthermore, the survey is designed with four types of information explaining the

meaning of WQT programs. One of the four levels of the information is randomly

% The “not possible for me” category is an agrarian or geographic issue but not a decision
issue. During focus group discussions and pretests before the survey, the “not possible for
me” category was repeatedly confirmed by respondents that it was clear in the survey that
these practices were physically not feasible or applicable on their land. The numbers of
farmers not possible to adopt riparian buffers, animal fences, no till, waste storage
facilities, and nutrient management are 208, 175, 179, 206 and 181 respectively. In
addition, we have conducted a robustness test for “not possible for me” responses.
Following Adamowicz et al. (1998), we have run a multinomial logit analysis of “yes”,
“no” and “not possible for me” responses to test whether “not possible for me” responses
were consistent with either the “yes” or “no” response. These results show that there are
no systematic factors determining the “not possible” group and the other two groups.
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assigned with equal probability to the survey. This design is to examine whether the
different levels of information will influence an individual’s response. The first type of
information is the baseline with basic explanation of WQT programs. The information
does not contain any further description or interpretation of WQT programs. The second
type of information includes the information in the first type but also includes an
additional message on WQT programs, focusing on their cost saving implications. The
third type contains the baseline information and also information emphasizing the
environmental benefit from WQT programs. The fourth type provides the baseline as
well as an explanation of WQT programs, focusing on both cost saving and
environmental benefit information. Appendix 2.1 displays the four types of information.
Tables 2.3 and 2.4 present all variables and summary statistics for the entire sample. Fig
2.1 shows the spatial distribution of respondents in our survey at the zip code level. The
size of blue circles represents number of observations coming from a particular zip code
in our survey. The map base is the population density at zip code levels obtained from the
U.S. census 2010. Generally, our sample covers most of the Kentucky River watershed,

and the spatial distribution of our survey is consistent with the population density.

2.4 Theoretical Model

A farmer’s choice is understood through random utility theory (McFadden 1974). U, and
U, denote the individual utility from two choices, “yes” or “no”. In this article, for the
first key question, “yes” means the respondent is currently using BMPs; “no” means

otherwise. For the second key question, “yes” indicates the respondent accepts the offer
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to implement additional BMPs through WQT programs; “no” indicates otherwise. The
following equation is the utility functions of U, and U,,.
Uy =x"Bg+ €, and U, =x'B, + & (2.1)

where x is a vector of observed variables in individual utility function, including
compensation (C) offered from the survey (for the second key question); S is a vector of
coefficients; ¢ is the i.i.d.random variable with zero mean. If U, > U, an individual
will choose “yes”, then the observed indicator y equals 1. If U, < Uy, an individual will
choose “no”, then the observed indicator y equals 0. Therefore, the probability that an
individual will choose “yes” could be written as equation 2.2 (Greene 2007).

Probly = 1|x] = Prob[U, > Up|x]

= Prob[x’ﬁa +e, >xPr+ g, |x]

= Prob[x' (B, — Bp) + (€4 — &) > 0 |x]

= Prob[x'B + & > 0 |x] (2.2)

In this paper, the binary choice is estimated using a logit model. Thus, the probability

function, equation 2.2, is rewritten as logistic cumulative distribution function, equation
2.3. Equation 2.4 is derived from equation 2.3 to represent the commonly known odds

ratio (in log form):

eX'B

PT'Ob[y = 1|X] = m (23)
Py=1) |

log lTy:l)l =X ,8 (24)
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2.5 Empirical Model

2.5.1 First Part: Current Usage of BMPs Models

The first part of the empirical model estimates farmers’ actual usage of BMPs. The
survey question used in this part is “are you currently using any of the following water
quality management practices on the farm you are operating? Those practices are riparian
buffers, animal fences, no till, waste storage facilities and nutrient management.” The
answer for each BMP is a binary choice, yes/no, and is estimated using logit models.

There are six regressions in the current usage of BMP models*. One regression is to
analyze all BMPs included. If a farmer uses any of the five practices, the decision is a
“yes”, otherwise “no.” The other five regressions are separate for the five different types
of BMPs. Regardless, the dependent variables are the yes/no answers. Equations 2.5 and

2.6, derived from equation 2.4, are mathematical representations of logit regression,

estimating all of the current usage of BMP models:

Piy;=1) ] N

log Il _ (Z(}ﬁ :)1)_ = a0+ (; Olinxn> (2.5)
P(y;=1) ] N 6

log I1 - I}D/L(yl- —p| " %0t (; amxn> + (; vuy;) (i #)) (2.6)

* Our preliminary work considered the multivariate probit model to reflect joint adoption
of several BMPs by each respondent, but the model could not be implemented in our case
for two reasons. First, since farm biophysical characteristics are different across farms,
BMPs that are possible to be adopted for each respondent are different across our sample.
None of the farms could implement all types of BMPs, and the multivariate probit model
cannot be applied. Second, even if we treat “not possible” as “no”, the multivariate probit
model could not converge. As a result, we use five separate probit models but in each
model the decision of whether to adopt the other BMPs are included to control for the
correlation between different BMPs.
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where, i = 2,3,4,5,6; each i also identifies a model, and there are six regressions in
total.
] =2,3,4,5,6; each j denotes a BMP such as riparian buffers, animal fences, no till
waste storage facilities and nutrient management respectively. N is the number of
variables. Other notations are explained below:

a0 Qio, Ain ,and y;; are coefficients

Dependent variable: y;, v,, V3, Y4, V5 Ve

P(y, = 1)= probability of currently using any BMPs among riparian buffers,

animal fences, no till, waste storage facilities or nutrient management

P(y, = 1)= probability of currently using riparian buffers

P(y; = 1)= probability of currently using animal fences

P(y, = 1)= probability of currently using no till

P(ys = 1)= probability of currently using waste storage facilities

P(ys = 1)= probability of currently using nutrient management

Independent variable: x,

x,= farm’s characteristics, farmer’s characteristics, environmental aspects and
variables indicating whether a farm is a targeted farm.

Most of those variables are considered from previous research (Ervin and Ervin 1982;
Featherstone and Goodwin 1993; Cooper and Keim 1996; Traore, Landry and Amara
1998; Wu and Babcock 1998; Soule, Tegene and Wiebe 2000; Lynch and Lovell 2003;
Nufiez and McCann 2004; McCann and Nafiez 2005; Lambert, Schaible, et al. 2006;

Hand and Nickerson 2009; Claassen and Duquette 2012).
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Farm characteristics capture the effects of farm’s biophysical characteristics and farm
management characteristics on BMP adoption, and these variables include land size, rent
percent, surface water, percentage of household income from farming, total household
income reinvested back to farm, farms with crop, and farms with livestock. Farmer
characteristics examine the impact of farmer’s demographic characteristics on BMP
adoption, and the variables include age, gender, education, income level, farming
experience, and water recreation activities (Knowler and Bradshaw 2007; Prokopy et al.
2008).

The environmental aspects include farmers’ participation in the Conservation Reserve
Programs, participation in Working-Land Programs, farms’ water quality, and farmers’
concern of environmental issues. The Conservation Reserve Program (CRP) is the land
retirement program from conservation programs sponsored by the USDA. Participants in
the CRP are compensated annually to retire environmentally sensitive land from
agricultural production for 10 to 15 years. The Working-Land Program (WLP) is one of
the conservation programs that encourage farmers to adopt BMPs on working land to
achieve environmental benefits (USDA 2014). In our survey, the WLP includes the
Conservation Stewardship Program, Environmental Quality Incentives Program, and
Wildlife Habitat Incentives Program. Participations in CRP and WLP are introduced as
binary variables. Farm’s water quality is a discrete variable rated by farmers themselves.
The variables of farmers’ awareness are obtained from a survey question that asks
farmers to rate their concern for environmental issues.

Targeted farmers are represented in the models by two dummy variables: socially

disadvantaged and beginning farmers. The variable income level is a proxy for the
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targeted farmers with limited resources. In addition, we also include dummy variables
showing the current BMP usages. These dummy variables are added to examine whether

there is any synergy to using BMPs.

2.5.2 Second Part: Willingness to Implement Additional BMPs Models

The second part of the empirical model estimates farmers’ willingness to implement
additional BMPs given different levels of compensation. Farmers who responded “not
possible for me” are not included in the logit analysis of farmers’ willingness to
participate in additional BMPs. The binary outcome is whether farmers will implement
additional BMPs (1 if yes, 0 if no) following the compensation offered through WQT
programs, and is estimated using logit regressions.

In equation 2.7, the binary dependent variable (y';) indicates whether farmers would
accept the offer to adopt additional BMPs for any of the five different types (1 if yes, O if

no). Equation 2.8 shows whether farmers may say yes to one of the five BMPs

respectively (y'5, ¥'z, V4 Vs, ¥'s),

P - N
10g |20 =Dt = gt i+ () Bunt) + 0113, @7)

|1 - P(y'y = 1)_

_ . N .
PGy, =1) | _
lOg _1 — P(y,i — 1)_ - ﬁO + ﬁlC + (nZl ﬂinxn) + (nZz Binyn) (28)

where, i = 2,3,4,5,6; each i also identifies a model, and there are five regressions in total.

Bo » B1s» Bins 011, Bis Bin » i j and 6;; are coefficients.
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Figure A.6 Distribution of Imputing the Missing Data of Using No Till
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Figure A.7 Assessment of Imputation Convergence for Waste Storage Facilities
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Table A.6 Assessment of the Multiple Imputation for the Missing Data in Using Riparian

Buffers

Univariate

Two-stage

Distance between observed

mean and mean of 100
imputations
(The larger the worse)
Numbers of mean of
imputation out of
convergence range of 10-
90% percentile
(The larger the worse)
Whether observed mean
falls into the 10" and 90"
percentile of mean of the
convergence assessment
with 1000 iterations

Rank (Ascending order)

0.441

13

Yes

0.3493

10

Yes

Two-stage
with Three-stage
restriction
0.5738 0.5619
21 9
No Yes
4 3
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Table A.7 Assessment of the Multiple Imputation for the Missing Data in Using Animal
Fences

Two-stage
Univariate =~ Two-stage with Three-stage
restriction
Distance between observed
mean and mean of 100 0.1677 0.1881 0.1089 0.153

times of imputation
(The larger the worse)
Numbers of mean of
imputation out of
convergence range of 10- 6 12 2 14
90% percentile
(The larger the worse)
Whether observed mean
falls into the 10" and 90"
percentile of mean of the Yes Yes Yes Yes
convergence assessment
with 1000 times of iteration

Rank (Ascending order) 2 3 1 4
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Table A.8 Assessment of the Multiple Imputation for the Missing Data of Using No Till

Two-stage
Univariate =~ Two-stage with Three-stage
restriction
Distance between observed
mean and mean of 100 0.1322 0.0203 0.1442 0.0158
times of imputation
(The larger the worse)
Numbers of mean of
imputation out of
convergence range of 10- 21 3 26 5
90% percentile
(The larger the worse)
Whether observed mean
falls into the 10" and 90"
percentile of mean of the No Yes No Yes
convergence assessment
with 1000 times of iteration
Rank (Ascending order) 3 1 4 2
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Table A.9 Assessment of the Multiple Imputation for the Missing Data of Using Waste
Storage Facilities

Two-stage
Univariate =~ Two-stage with Three-stage
restriction
Distance between observed
mean and mean of 100 0.0444 0.0619 0.0531 0.0362

times of imputation
(The larger the worse)
Numbers of mean of
imputation out of
convergence range of 10- 1 6 0 4
90% percentile
(The larger the worse)
Whether observed mean
falls into the 10" and 90"
percentile of mean of the Yes Yes Yes Yes
convergence assessment
with 1000 times of iteration

Rank (Ascending order) 1 4 2 3
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Table A.10 Assessment of the Multiple Imputation for the Missing Data of Using
Nutrient Management

Two-stage
Univariate =~ Two-stage with Three-stage
restriction
Distance between observed
mean and mean of 100 0.0057 0.0798 0.0095 0.0681

times of imputation
(The larger the worse)
Numbers of mean of
imputation out of
convergence range of 10- 0 4 0 2
90% percentile
(The larger the worse)
Whether observed mean
falls into the 10" and 90"
percentile of mean of the 1 1 1 1
convergence assessment
with 1000 times of iteration

Rank (Ascending order) 1 4 2 3
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Table A.11 Summary of the Imputation Assessment

Two-stage
Univariate Two-stage with Three-stage
restriction
Riparian buffers 2 1 4 3
Animal fences 2 3 1 4
No till 3 1 4 2
Waste_ storage 1 4 9 3
facilities
Nutrient 1 4 2 3
management
Summary
(the smaller, the 8 13 13 15
better )
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