
RESEARCH POSTER PRESENTATION DESIGN © 2019

www.PosterPresentations.com

Almost all farming activities are directly or indirectly influenced by farming machinery 

selection. Planter selection is pivotal for row crop operations as they impact the  overall 

system performance. For example, delays in planting date due to undersized equipment or 

lack of row shutoff can reduce yields and whole farm profitability Farm profits can be 

influenced by the planter’s technology complement, size and type. Planters and other 

agricultural types of machinery are continually evolving as new technologies are developed. 

Technological improvements in planters allow producers to improve the timing, placement, 

and efficiency of crop production (Bender, Kline, & McCarl, 1990; Allison, 2019). 

Farm machinery complements comprise a substantial portion of agricultural investment and 

farming costs. The machinery costs vary from 25% to over 40% of the total crop expenses 

(Allison, 2019; Bender, Kline, & McCarl, 1990; Brown & Schoney, 1985; Chen, 1989) 

which shows its pivotal role in farm production. Phillips (1958) argues that there are three 

categories of factors that determine the structure of the farm machinery market. These 

categories include physical factors that are related to the geographical features of the 

agricultural market, technological factors that are generally identified with leading 

manufacturers, and financial factors that are centered on farm machinery sales. Specifically, 

one can categorize the factors that can affect the price differentiation of farm pieces of 

equipment, e.g. used planters, to be physical/geographical factors, technological factors, and 

financial factors.

Regional difference is a type of physical/geographical factor that can affect farm equipment 

price differentiation. For instance, most corn-specific types of machinery sales occur in the 

Midwest region in the US, where corn is the major crop [USDA NASS]. It is more common 

to see farms closer to urban centers their equipment through online auctions relative to rural 

areas [reference]. Thus, one would expect to see this difference to be reflected in those 

specific equipment markets. Besides, agricultural technologies is another factor that affects 

their market. The equipment's make, quality conditions, hours used, size, and other 

equipment-specific characteristics can be mentioned as technological factors that can cause 

price differentiation for agricultural machinery. 

Finally, different sales outlets are an important factor that can affect agricultural machinery 

markets, and as a result, cause price differentiation. Used planters are normally sold through 

different outlets including on-farm, dealership, consignment, and online sales (Allison, 

2019; De Bruin & Pederson, 2008; Van Roekel & Coulter, 2011; Nafziger, 1994). On-farm 

planters’ auctions are regularly run by farmers and local auctioneers in which both sellers 

and buyers can visit the market in person. This type of sales outlet is generally popular in 

local areas and for local farmers and is usually characterized by expensive sales, relative to 

other types of sales. Generally, in-person auctions offer a higher potential revenue. 

Furthermore, the auctioneers organizing and running the in-person sales are exclusive 

agents of the seller and charge larger commissions than does eBay (Diekmann, Roe, & 

Batte 2008).

Consignment auctions are characterized by equipment being sold by multiple sellers. 

Furthermore, sellers pay a fee if their item sells. Online auctions for the sale of farm 

equipment began in the early 2000s. They have gained popularity ince then and are a way to 

reach a larger audience. The last auction type we will investigate is dealership sales which 

have long been used for the sale of farm equipment.

The remainder of this article is organized as follows. Section 2 presents the literature 

review; section 3 the theoretical framework used to study the research question and devices 

this paper’s core testable prediction. Section 4 presents the data and discusses some 

summary statistics. In section 5 the empirical approach is presented, first by discussing the 

main fixed effect equation used in the study, and then by discussing the robust tests universe 

of models. In section 6, the empirical results are presented and discussed. Section 7 

concludes with study limitations and suggestions for future study.

Fettig (1963) compared the relationship between tractor prices and characteristics. They 

found that the two specific variables were responsible for the major price difference 

between machines include horsepower and diesel/gasoline engines. The study also found 

that price ratios and interest rates affect price adjustments. Leblanc & Hrubovcak (1985) 

explored the impact of interest rates on agricultural machinery price adjustments. 

Diekmann, Roe, & Batte (2008) investigated the factors affecting price differentiation 

between the internet and in-person auctions of tractors. They used an endogenous switching 

regression model in their study in which the second stage estimates were the hedonic price 

models. They aimed to assess the determinants of tractor prices sold during online and in-

person auctions, as well as the size of the price differentiation between the two auction 

methods. The results suggested a divergence in the two venue prices. Yet, results from the 

auction venue selection model suggested that larger diesel tractors were more likely to be 

offered at in-person auctions. 

Broader research on the role of financial and political factors in machinery sales was 

conducted by Osbourne and Saghaian (2013) as well as their overall effect on US 

agricultural productivity. Their findings suggested that factors such as machinery 

expenditures, net farm income, and purchased inputs had positive effects, while interest 

rates had a negative effect. Cash receipts relating to commodity prices did not affect 

agricultural machinery demand and, consequently, on their sales.

Even though there has been a lot of research already, there is still plenty of research 

associated with determining price identifiers of agricultural pieces of equipment that have 

yet to be discovered. Pawlak (2002) investigated the main determinants that led to the 

historical adjustments of the farm machinery market. They found that there were two main 

reasons for the number of agricultural machines sold in four countries including France, 

Germany, Poland, and the US, i.e. The first reason there was a decrease in agricultural 

machines sold was from the reduction in the number of farms and the second reason was the 

advancements in the specialization of production.

Introduction

Hedonic demand theory dates to 1974 and since its development has been applied in several 

industries, specifically the agriculture industry. When applied to agricultural machinery it 

has allowed for price adjustments and the improvement of price indexes (Allison, 2019). 

Theory of hedonic prices was formulated to define implicit market prices that are revealed 

to economic agents, i.e. sellers and buyers in a specific market, based on observed prices of 

differentiated products and the commodity-specific characteristics. The main idea behind 

the hedonic hypothesis is that goods are valued for the characteristics and attributes they 

offer to generate utilities (Rosen, 1974).

In general, a hedoni price model is in the form of equation (1) (Diekmann, Roe, & Batte, 

2008).

P_i=α+β_j X_ji+u_i (1)

Where P is the observed price of the product of interest, α is the price intercept,  β_j is the 

marginal implicit price for each product-specific attribute, X_ji is a j×1 column vector of 

attributes of the product i, and u_i are unobserved factors driving the price. 

Data and Descriptive Statistics

The data used in this article were collected from Machinery Pete’s “Auction Price Data” 

dataset. This source compiled a weekly dataset from finalized sales from a multitude of 

auction companies and machinery dealers for sales occurring from January 2016 to April 

2018 over cities across the US. The initial dataset contained 2,818 observations of variables 

including the auction id, machines’ make, condition, final sale price, sale date, sale type, the 

city and state of sales, and equipment-specific characteristics. After some data processing, 

we ended up with 847 observations.

The price of planters is influenced by several factors including financial factors, technology 

factors, and physical factors. A variable indicating different sales outlets is used as a proxy 

variable for financial factors which include dealerships, on farms, online, and consignment 

auctions. Variable of equipment-specific features were used as proxy variables for 

technology factors which include planters’ make, i.e. Case IH, John Deere, Kinze, White, 

etc., planters’ condition, fair, good, and excellent, planters’ age, the size of planters, i.e. the 

number of rows attached, and planters’ row structure. The region of planters’ sale market 

were used as a proxy variable for physical factor. The US were divided into two main 

regions based on ARMS III farm production expenditure regions, defined by USDA NASS 

in August 2019 [USDA NASS]. A descriptive Statistics of Average planters’ sale price in 

1,000 USD by each factor category used in this study is reported in Table 1.

Theoretical Framework and Modeling

A more recent study on price determinants of agricultural planters has been conducted by 

Allison (2019). They used a hedonic analysis to analyze the resale price of agricultural 

planters on the used machinery market. They found a positive causal effect of some 

variables on agricultural planters' prices. These factors included planters’ makes, i.e. John 

Deere and Kinze, age and age squared, planters’ condition, split types, sale types, i.e. sale 

farm and sale online, and different seasons, i.e. winter and fall. 

Sections D to I in Table 2B are the estimated coefficients of equipment-specific 

characteristics. As expected, planters with excellent conditions are sold with statistically 

significantly higher prices than planters with lower qualities. The relative estimated price of 

good planters to the fair ones have a negative sign, yet, they are statistically insignificant, so 

there is no significant change in planter prices for good and fair planters, on average.

Planter make is another important factor that can explain planters’ sale price differentiations 

which is presented in section E of Table 2B. Among all planters’ makes, John Deere 

machinery is the most expensive and is statistically significant compared to Case IH 

planters. The second most expensive planter is Kinze and is statistically significantly higher 

than Case IH planters, as well. The estimated coefficient for other makes is lower than Case 

IH, on average.

Section F of Table 2B presents the effect of planters size, i.e. the number of planters’ rows, 

on their selling prices, which is categorized into four distinct groups in which the base 

group has 12 or fewer rows. The findings show that the number of rows has a positive 

relationship with the price, so that the planters with higher numbers of rows are sold more 

expensive and vice versa.
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Impacts of Sale Method on Planter Pricing

Results and Discussion

Our approach is to find an unbiased estimation of the heterogeneous effect of different sale 

venues on planters’ sale values. We wanted to investigate the contribution of a bunch of 

planters’ characteristics have on their sale prices as covariates including their make, 

condition, and age as well as the planters’ row structure, the number of rows, and the rows’ 

spacing. Tables 2A and 2B present estimation results for four regressions of interest, namely 

(1) a regression with neither time nor location dimension dummies, (2) a regression with the 

location dummies only included, (3) a regression with location dummies as well as quarters 

dummies as the time dimension of interest, and (4) a regression with location dummies and 

year dummies as the time dimension of interest. The first column of Tables 2A and 2B 

shows the results of estimating the base model in which no time-location dummies were 

included. Interestingly, most estimated coefficients had our expected signs, while some of 

them were found to be statistically insignificant.

Findings from section A in Table 2A suggest that all different sale venues yield statistically 

significant different market values compared to consignment auctions where selling through 

farm auctions benefits the sellers with the highest prices. This finding makes sense because 

planters that are sold on farm auctions are held directly by the sellers who would likely wait 

more to get higher price offers and consequently sell their planters with higher values. An 

advantage with in-person planters’ markets, i.e. farm auctions, is its capability of in-person 

inspections. The buyer would want to inspect the planters personally and once they caught a 

proper one, they would straightly buy it. In these types of markets, also, the compatibility is 

usually less than other types of sale markets such as online and dealership venues in which 

many buyers can gather and buy a certain product. This relative lack of supply would cause 

more firm prices than other high volume-sellers venues.

Additionally, the second-highest sale prices are offered to the sellers through online selling 

venues. It is expected that prices in online auctions be competitive because there are more 

buyers from other states involved in the process of buying since there are no physical 

limitations with online markets. In other words, not only online sales catch inter-region 

customers, they catch cross-region buyers as well.

The third highest average price for used planters is offered by dealerships. Although it may 

seem that the online auctions would gather a comparably higher number of buyers and 

sellers than dealerships, yet, the reason dealerships tend to produce lower prices comes 

from the fact that dealerships usually would want to sell their planters as soon as possible to 

stay in the business. As a result, the dealerships would sell the machines even with lower 

values than those in online sales. It is also worthful to mention that the prices in dealerships 

are weakly significant and higher than consignment venues.

Table 2A. Results – Part 1

Variables/Models (1) (2) (3) (4)

(A)Base Sale Type: Consignment
Dealer 3101.64* 2372.24 2006.61 1900.53

(1868.05) (1988.79) (2076.24) (2101.43)

Farm 7223.27*** 7713.69*** 8320.55*** 6682.75***

(1812.31) (1858.05) (1873.29) (1842.27)

Online 5795.71*** 6452.13*** 7262.48*** 3075.09

(1576.66) (1576.39) (1594.32) (1937.96)

(A)Model Fit Stats

Observations 847 847 847 847

R-squared 0.66 0.67 0.68 0.68

F-stat 81.16 69.78 65.12 67.08

LL -9553.96 -9542.90 -9538.11 -9532.67

RMSE 19359.95 19143.46 19070.06 18936.52

(A)Dummies

Region Dummies NO YES YES YES

Year Dummies NO NO NO YES

Quarter Dummies NO NO YES NO

Robust standard errors are in parentheses

*** p<.01, ** p<.05, * p<.1 


