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Abstract: Judeo-Christian beliefs and tradition include observing a 
Sabbath, or day of rest, by abstaining from work one day each week. 
In  modern times, followers of the Jewish faith mark the Sabbath from 
Friday evening to Saturday evening and Christians do so on Sunday. 
For both groups, this practice is firmly entrenched to the point that many 
would contend that working on Sunday is morally wrong. For many 
Christian workers in the United States, this practice often fits with their 
work schedule as Saturday and Sunday are typical days off for many 
schools, government organizations, and businesses. There are excep-
tions to this and farmers are one of the most obvious. The demands of 
managing a farm do not conform to uniform weekly work schedules. To 
meet labor requirements, many American family farms rely upon unpaid 
family labor to perform farm tasks such as conducting field operations. 
Reliance on unpaid labor is becoming more prevalent due to lack of avail-
able laborers in many locations in the United States. A whole-farm linear 
programming model was parameterized as a limited resource Midwestern 
USA crop-producing farm. Model results estimate the costs of shutting 
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down farm operations for differing levels of Sabbath observation across 
peak and non-peak seasonal time periods. Results indicate substantial 
costs are likely to occur, indicating that Sabbath-observing farm operators 
must perceive at least a base level of perceived benefits. These results are 
of interest to multi-generational farms attempting to balance work-life 
issues, researchers evaluating economics of religion, and rural develop-
ment labor economists studying impacts of decaying populations on rural 
communities. Keywords: whole-farm planning; limited resource farms; 
labor; religion; network; community

Introduction

Judeo-Christian beliefs and tradition include observing a Sabbath, or 
day of rest, by abstaining from work one day each week. In modern 
times, followers of the Jewish faith mark the Sabbath from Friday 

evening to Saturday evening and Christians do so on Sunday. For both 
groups, this practice is firmly entrenched to the point that many would 
contend that working on Sunday is morally wrong. For many Christian 
workers in the United States, this practice often fits with their work 
schedule as Saturday and Sunday are typical days off for many schools, 
government organizations, and businesses. However, there are excep-
tions to this, and farmers are one of the most obvious. The demands of 
managing a farm do not conform to uniform weekly work schedules. 
To meet labor requirements, many American family farms rely upon 
unpaid family labor to perform farm tasks such as conducting field oper-
ations. Reliance on unpaid labor is becoming more prevalent due to lack 
of available unskilled laborers in many locations in the United States 
(Gunter, 1986). Threats of federal legislation making immigrant labor 
unattractive have caused many US farms to consider reducing usage of 
low-cost hired labor. The net result of these changes is that many farms 
are becoming more reliant on unpaid family labor. The field operations 
are seasonal and require favorable weather conditions, which are often 
available for short windows of time. If a farm family decides to observe 
the Sabbath, they are intentionally eliminating a day which could be suit-
able for fieldwork and, thereby, incur a cost for doing so. The objective of 
this study was to estimate the cost of intentionally delaying farm oper-
ations so that unpaid farm laborers can attend church worship as a part 
of observing the Christian Sabbath. 
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Many American family farms are located in the so-called Bible Belt 
where Sabbath keeping is mostly expressed by refraining from work on 
Sunday and attending church services on that day. For example, recent 
Gallup poll (2015) results indicated that 55% of Iowans report attending 
church weekly or nearly weekly. Therefore, Christian farmers in this 
region face weekly decisions to attend worship services or to engage in 
agricultural field operations. The decision becomes especially important 
during planting and harvesting time periods. If the farm has only one 
laborer, the farm operation essentially comes to a halt when the farmer 
is not working. Even for larger family farms with paid labor, unpaid man-
agement laborers may attend church and allow paid laborers to have the 
day off. In any case, farmers face economic, cultural, and spiritual trade-
offs when making the decision whether to consistently shut down field 
operations one day per week.

Economists are concerned about the benefit-cost analysis (BCA) of 
any decision and the farmer’s decision of whether to consistently observe 
the Sabbath is no exception. Many benefits (or perceived benefits) of reg-
ularly attending corporate worship and observing the Sabbath are intan-
gible and difficult to measure. For example, Azzi and Ehrenberg (1975) 
postulated that decisions to engage in religious activity were driven by a 
desire to accumulate afterlife consumption and that social benefits were 
considered. There may also be emotional and psychological benefits to 
believers who practice the ritual (Dein and Loewenthal, 2013, Superville 
et al., 2014). There are some who suggest the practice of a day of rest is 
advisable for anyone, regardless of religious convictions (e.g., Shulevitz, 
2010). Non-religious rationale includes increased efficiency when 
laborers return to work and being able to benefit society from unpaid 
efforts including arts, volunteering, and spending quality time with 
next generation. Further, connectedness among family members, which 
has been found to protect children from certain health risk behaviors 
(Resnick et. al 1997), could be enhanced if families spend large amounts 
of time together as a part of Sabbath keeping. Iannaccone (1992) notes 
that church attendance benefits other church members via positive 
externalities (and that the church attendance mandate is set arbitrarily 
close to where the total marginal benefit of the group equates to the 
summation of the marginal costs of lost time to individual members). 
Iannaccone (1994) emphasizes agents may “maximize personal benefits 
net of personal costs, not social benefits net of social costs” (p 1185). 
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Essentially, the marginal cost of the farmer may be indirectly measured 
for one of the potentially most costly religious restrictions. Farmers’ per-
ception of these benefits (and likely others) influence their decisions of 
whether to consistently observe the Sabbath. It is beyond the scope of 
this study to quantify the benefits. Rather, we assume that, as rational 
agents, farmers who observe the Sabbath perceive the benefits to out-
weigh the cost of doing so. Therefore, we examine only the cost side of 
the BCA equation to quantify the financial1 cost a family farm incurs 
from observing the Sabbath in a way consistent with American Christian 
tradition.2 To the best of our knowledge, no one has estimated the direct 
financial costs of following corporal religious practices pertaining to 
farm labor. An interesting parallel but distinctly different research was 
conducted by Schofield (2014). Schofield evaluated economic cost of 
dietary restrictions for Ramadan observing Muslims in India. She exam-
ined how low caloric intact impacted farm laborers choosing to observe 
the religious holiday. 

Agricultural scientists and farmers have vested interest in weather as 
it impacts probability of being able to enter the field to conduct fieldwork 
(Edwards and Boehlje, 1980; Etyang et al., 1998). Long-term probabil-
ities of observing specific number of days suitable for fieldwork during 
peak field operations have been evaluated for several states including 
Arkansas (Griffin, 2009), Kentucky (Shockley and Mark, 2017), Indiana 
(Parsons and Doster, 1980), Iowa (Hannah and Edwards, 2014), Kansas 
(Williams and Llewelyn, 2013), Mississippi (Spurlock et al., 1995), and 
Missouri (Massey, 2007). Crop-specific analyses on days suitable have 
been conducted in the regions known for producing corn (Gramig and 
Yun, 2016; Mensing, 2017), cotton (Griffin and Barnes, 2017), and pea-
nuts (Griffin and Ward, 2018). Studies reporting the number of days suit-
able utilized publicly available data from USDA National Agricultural 
Statistics Service Crop Progress and Condition Reports for respective 
states (Carls and Griffin, 2016). Knowledge of weather probabilities 
and the number of days suitable to operate field machinery each week 
during peak planting and harvesting time periods forms the bounds 
that farms make acreage and machinery decisions (Griffin et al., 2015). 
Farmers are likely endowed with fewer than seven days per week (dpw) 
to conduct planting and harvest operations. Although median or other 
measures of central tendency provide reasonable insights into the ability 
to conduct fieldwork under local conditions, more strict constraints on 
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days suitable were chosen to reflect less than ideal weather. Days suit-
able were estimated at the 30th percentile for northwest Iowa (Doster et 
al., 2010; Rosburg, 2017; Rosburg and Griffin, 2018). 

Risk averse farmers have an expectation of fewer days suitable 
than median conditions when determining the amount of equipment 
for a given farm acreage. A typical approach to real-world whole-farm 
planning is to assume farmers opt to work as many days in the field as 
possible. In this case, the decision maker reduces the number of suit-
able days by either one-half or one full day per week to reflect taking 
time for Sunday morning church or consistently observing the Sabbath, 
respectively.

Objectives were accomplished by specifying a whole-farm linear 
programming framework for the representative farm which allows the 
decision variable, days worked per week, to be adjusted according to 
various attitudes toward observing the Sabbath. Contribution margin, or 
net returns above variable costs, are whole-farm returns from all agricul-
tural enterprises to fixed resources. Contribution margin can be calcu-
lated as total crop revenue minus total direct costs. Fixed costs included 
land, equipment or machinery, and unpaid management or labor. Results 
show the strict observance of taking a day of rest each week would 
reduce annual contribution margin by $1,785 (0.4%). Findings clarify 
the marginal cost, or minimal implied value, for farmers who adhere to 
religious practices. Further, many farmers in a situation similar to the 
case farm will find results enlightening when making decisions about 
their own behavior regarding Sabbath keeping. In the following sec-
tion, we describe the economic model specification and risk associated 
with decreasing days available for field work. After that, we present the 
 optimization model and describe the example farm. We conclude with a 
discussion of the results and farm management implications.

Whole-Farm Optimization Model

This study builds upon previous research by evaluating the farm manage-
ment costs of delaying planting and harvesting so that unpaid laborers 
can observe the Sabbath. A standard model of farm production was 
used to evaluate a typical family farm in the Midwestern USA where the 
hypothetical farmer contemplates the economic cost of Sabbath keeping 
assuming that farm operations must be delayed by either one-half or 
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a one full day. The evaluation of marginal costs of following religious 
restrictions were accomplished by building upon the linear programing 
models presented by Griffin and Lowenberg-DeBoer (2017) to examine 
the farm management implications of Sabbath keeping. Many studies of 
farm decisions use the agricultural household model (AHM) approach. 
AHM has the benefit of incorporating nuance of a farmer being both 
producer and consumer. In the case of US grain farms, the farmer is 
seldom a consumer of crops. Therefore, we opt to focus on financial 
impacts and use a whole farm planning model.

Once the base farm was defined, the model parameters were mod-
ified in a series of linear programming (LP) runs using Purdue Crop/
Livestock Linear Programming (PCLP) software (Candler et al., 1970; 
Dobbins et al., 2001; McCarl et al., 1977; Preckel et al., 1992). Linear 
programming is a mathematical tool for solving an objective function 
such as maximizing returns to fixed costs with respect to a set of whole-
farm constraints on land, unpaid family labor, and capital under a given 
weather regime (Dantzig, 1949, 1963). The impact of Sabbath keeping 
was evaluated by specifying the optimization problem as a linear pro-
gramming model (Boehlje and Eidman, 1984, p. 404–405) as:

  (1) 

subject to:

  (2) 

 Xj ≥ 0 for j = 1 ... n (3)

where:
Xj = the level of the jth production process or activity,
cj = the per unit return to the unpaid resources (bi’s) for the jth activity,
aij = the amount of the ith resource required per unit of the jth activity,
bi = the amount of the ith resource available

The objective function (Equation 1) maximizes per unit net returns 
(cj) from all activities (Xj). Equation 2 defines the constraints on how 
many units of each activity can be in the optimal solution. The j activ-
ities include production of two crops, corn and soybean, grown in rota-
tion. The i resources include 1) land available for crop production,  

≤∑ =
=
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2) available labor expressed as combination of number of people, 
number of hours per day, and number of days suitable for fieldwork 
per period, and 3) the availability of machinery based on number of 
machines of each type, number of hours per day that the machine is 
available, and working rates expressed as acres per hour for each crop 
production task. The remaining variables, a and b, are the production 
process or activity resource requirements, and resource availability con-
straints, respectively. The production season was segmented into 20 time 
periods; the most active planting and harvesting times were in one week 
increments and longer periods otherwise. Equation 3 prevents negative 
production. Contribution margin (π) is the objective to be maximized. 

Similar model parameterizations have evaluated a variety of pro-
duction issues. Most recently, Rosburg and Griffin (2018) evaluated 
acreage and equipment sufficiency for adding a family member to 
the existing farm operation. Griffin et al. (2005; 2014) and Nistor and 
Lowenberg-DeBoer (2006) modified bi to account for changes in labor 
and probability of suitable workdays. Griffin et al. (2014) varied the 
number of good days to conduct fieldwork to calculate the impacts from 
planting and harvest downtime framed as diverting farm equipment to 
implement on-farm experiments. Griffin et al. (2005) iterated over a 
range of working rates of specific field machinery to determine whole-
farm impacts of adding higher accuracy guidance systems to existing 
field equipment. Nistor and Lowenberg-DeBoer (2006) changed the 
hours per day constraint to model increased labor availability for con-
trolled drainage. To evaluate the whole-farm cost of observing the 
Sabbath, the bi vector was modified to reflect reducing suitable field-
work days by a proportional amount.3 It should be noted that the 
model adjusts suitable field days to conduct fieldwork by one full day by 
assuming that the Sabbath always occurs on a day that fieldwork could 
be conducted. 

Parameterizing the Whole-Farm Linear Programming Model

The base farm was defined as a small-acreage, single equipment set 
family farm in Iowa. Long run planning prices were used to parameterize 
the model (Griffin et al., 2014), specifically off-farm dried corn and soy-
bean prices were set to $4.86 and $9.42 per bushel, respectively, based 
on USDA prices received by farmers.4 Yield response to planting and 
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harvesting dates were required for model parameterization. Expected 
yields when crops were planted and harvested in the best time period 
were assigned based on farm-level five-year average yield (Rosburg and 
Griffin, 2018). The expected yields during a typical year were assigned 
based on actual production history (APH) for the base farm. The APH 
yields were 55 bushels, 200 bushels, and 180 bushels per acre for soybean, 
corn following soybean, and continuous corn, respectively (Rosburg and 
Griffin, 2018). Continuous corn yield takes into consideration a yield 
lag expected for second-year corn which was a 10% reduction from the 
expected 200 bushel per acre yield.

Weather parameters were set to northwest Iowa. The probability of 
being able to enter the field to conduct fieldwork were estimated given 
historic weather and soil conditions (Fig. 1). Rather than using median 
or average fieldwork days, days per week were calculated at the 30th per-
centile for northwest Iowa (Doster et al., 2010) (Table 1). To optimize 
yields, producers desire to conduct fieldwork in a timely manner while 
being efficient with machinery and labor resources.

Figure 1. Probabilities of Being Able to Enter the Field in Northwest 
Iowa to Conduct Fieldwork

Sources: USDA NASS
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A single equipment set farm is sized such that one planter, one grain 
drill, and one harvester is able to cover all the acreage in a typical year. 
The farm has three tractors, one planter, and one combine harvester and 
sufficient field equipment to conduct fieldwork in a timely manner. Farm 
operations were considered timely and efficient with the baseline con-
straints of labor, machinery, crop rotation, and land for crop production. 
Timeliness was assessed by the number of binding constraints per time 
period (Rosburg, 2017).

Two farm sizes were evaluated. The first acreage size tested, 1,243 
acres, was the current farm size during the 2017 growing season and the 
second size tested was the proposed expanded acreage of 1,618 acres 

Table 1. Days Suitable for Fieldwork in Northwest Iowa

Time Period
Period Length 

(Weeks)
Good Field Days Per 

Period

December 6–April 21 19 ½  9.3

April 22–April 25 ½  1.3

April 26–May 2 1  3.1

May 3–May 9 1  3.2

May 10–May 16 1  3.3

May 17–May 23 1  3.9

May 24–May 30 1  3.8

May 31–June 6 1  3.6

June 7–June 13 1  4.3

June 14–June 20 1  4.5

June 21–June 27 1  4.4

June 28–July 4 1  4.5

July 5–July 11 1  4.7

July 12–August 29 7 30.5

August 30–September 19 3 14.6

September 20– September 26 1  4.4

September 27–October10 2  9.3

October 11–October 31 3 14.1

November 1–November 14 2  8.1

November 15–December 5 3  9.9
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(the current farm size plus the 375 acres potentially available for rent). 
The base farm produces continuous corn and a rotation of corn and 
soybean. When considering the 1,243-acre base farm, corn acreage pre-
ceded by soybean was set at a minimum of 621.5 acres. A three-year rota-
tion of corn preceded by soybean, corn preceded by corn, and soybean 
preceded by corn was set at minimum acres of 16.7 each on the base 
farm. The second farm size was not considered to be over-equipped like 
many Midwestern farms. Over-equipped farms have more equipment 
than necessary to perform field operations in a timely manner. Under-
equipped farms do not have adequate equipment capacity to perform 
field operations in a timely manner. An under-equipped specification 
was chosen to approximate a farm on the cusp of being untimely.

The days per week were adjusted for the planting (April through 
mid-June), harvest (mid-September through October), and the 
remaining non-peak time periods by removing 0, 0.5, and 1.0 from the 7.0 
available days per week, respectively (Table 2), to assess the spectrum 
between devout church attenders and non-attenders. It was assumed 
that non-peak times would have no more days per week than peak times, 
i.e. farmer would not work 7 days in non-peak times if worked 6 during 
peak times. In all, nine scenarios were tested and reported here. 

In Scenario 1, no Sabbath observance, farm laborers worked 7 dpw 
regardless of time period (Table 2). Scenario 2 represents “non-peak 
observance”, a relatively common situation where laborers work 6 dpw 
during non-peak times and 7 dpw during peak planting and harvest 
times. Scenario 3 was tested “partial observance at planting” where 
laborers worked 6 dpw during non-peak times, 6.5 dpw during planting 
and 7 dpw during harvest times. Scenario 4 was the iteration that mar-
ginal costs of “fully observing the Sabbath at planting” were tested for 
laborers working 6 dpw during non-peak and planting, and 7 dpw during 
harvest. As the analog of Scenario 3, Scenario 5 tested situation where 
laborers worked 6 dpw during non-peak times, 7 dpw during planting, 
and 6.5 dpw during harvest. In Scenario 6 laborers worked 6.5 dpw in all 
time periods. In Scenario 7, “partial peak observance”, laborers worked 
6 dpw during non-peak times and 6.5 dpw during planting and harvest 
times. In Scenario 8, “full harvest observance”, laborers worked 6 dpw 
during non-peak and harvest, and 7 dpw during planting. In Scenario 9 
laborers worked 6 dpw regardless of time period. Only the most devout 
church attenders follow the “strict Sabbath observation” of Scenario 9.
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Analysis and Results

Results indicate that a farmer may forego yield due to delaying field 
operations (Edwards, 2017) to observe the Sabbath. Each scenario was 
compared to the base where farm laborers worked 7 days per week. The 
base contribution margin was $504,307 and $651,841 for 1,243 and 1,618 
acres, respectively. When one whole day per week year-round was taken 
off work, nearly $1,800 per year was estimated as the whole-farm cost of 
attending church (Table 2). Assuming 10 hours per day for 52 Sundays 
per year, less than $3.50 per hour was realized, substantially less than typ-
ical farm wages. When the farmer only observed the Sabbath during non-
peak times, the cost was $100 per year. When the farmer takes off a full 
day during planting season, a cost of $551 was calculated. For 7 weeks 
during planting season, it cost the farmer $76 to attend church each week.

The whole-farm model results indicated that taking off work to attend 
church had a larger impact during harvest time than during planting 
for a smaller acreage farm. For smaller acreage, albeit well-equipped, 

Table 2. Whole-Farm Contribution Margins (CM) for Differing Scenarios 
of Days Worked Per Week for Differing Production Time Periods

Scenario

Change in CM from 
Not Observing 

Sabbath by Farm Size 
Days Worked Per Week by  

Time Period

Sabbath 
Keeping? 1,618 ac 1,243 ac Non-Peak Plant Harvest

1 None $0 $0 7.0 7.0 7.0

2 Non-peak 96 96 6.0 7.0 7.0

3
Partial 

planting 1,585 371
6.0 6.5 7.0

4 Full planting 6,723 646 6.0 6.0 7.0

5
Partial 
harvest 665 665

6.0 7.0 6.5

6 Partial 2,166 892 6.5 6.5 6.5

7 Partial peak 2,214 940 6.0 6.5 6.5

8 Full harvest 1,235 1,234 6.0 7.0 6.0

9 Strict 7,980 1,785 6.0 6.0 6.0

CM is contribution margin or returns to fixed costs
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farms, the marginal cost of taking off one whole day during planting 
was less than $100 but over $1,100 during harvest (Table 2). For the 
larger acreage farm, this result was reversed such that the marginal cost 
of attending church during planting time ($6,627) was greater than the 
marginal cost during harvest ($1,139) (Table 2). When half a day was 
taken off during the planting season, $275 of reduced farm income was 
expected for the smaller acreage farm. When one-half day was taking off 
during the harvest season, an expected revenue reduction of $1,138 was 
expected for the 1,243-acre farm.

When one whole day was taken off during peak times, results were 
not exactly twice that of taking off one-half day. This was because of the 
non-linear relationships of yield response to planting and harvest dates. 
Yields were adjusted downward from the expected yield based upon 
when individual acreage could be planted and harvested. Downward 
adjustments were based on yield adjustment sets calibrated for the 
eastern Corn Belt (Doster et al., 2010), such that the magnitude of the 
downward adjustment are the product of expected yield and penalty 
coefficient (Table 3 and Table 4). When the farmer took off work during 
both planting and harvest seasons, the effects were additive.

Limitations of This Study

Linear programming models have limitations in addition to the limit-
ations imposed by this analysis. The deterministic model ignored the 

Table 3. Yield Adjustment Sets for Corn

Sept 20–26
Sept 27–
Oct 10

Oct 11–
Oct 31 Nov 1–14

Nov 15–
Dec 5

April 22–25 90  96 94 90 85

April 26–May 2  0 100 98 94 89

May 3–May 9  0  95 98 94 89

May 10–16  0  92 94 90 85

May 17–23  0   0 84 84 79

May 24–30  0   0 74 74 69

May 31–June 6  0   0  0  0 56

Source: Doster et al., 2010
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stochastic nature, especially risk, inherent to agricultural production 
and weather. More flexible models may have been specified to consider 
the number of successive Sundays with bad weather; the current model 
assumes each week is independent of the previous or forthcoming 
week’s weather.

Summary and Conclusions

Farmers in the Midwest United States who follow the Christian faith 
face a potentially difficult decision as to whether to delay farm work in 
order to keep the Sabbath. The decision has economic, cultural, social, 
and spiritual dimensions. The economic implications may be especially 
severe for limited resource or beginning family farmers relying solely 
on unpaid family labor. Reducing the days available for fieldwork, espe-
cially during planting and harvest comes at a cost. Even though many 
family farmers face this decision every week, there is no direct economic 
analysis of it in the literature. We offer a whole-farm planning case 
parameterized to mirror a single equipment set Iowa farm relying on 
unpaid labor. A traditional whole-farm linear programming model was 
modified so that the decision maker can choose to either always take a 
day off each week or to do so selectively. The costs to the case farm of 
various attitudes toward keeping the Sabbath have been presented here.

Results indicate that a farmer who keeps the Sabbath consistently, 
with no regard for time of year, gives up $1,785 in contribution margin 

Table 4. Yield Adjustment Sets for Soybean

Sept 20–26
Sept 27–
Oct 10

Oct 11–
Oct 31 Nov 1–14

Nov 15–
Dec 5

April 26–May 2 92 98 96 93.5 89

May 3–9 92.1 98.1 96.1 93.6 89.1

May 10–16 0 100 98.1 96.1 91.1

May 17–23 0 99.9 98 96 91

May 24–May 30 0 0 94 92.5 89

May 31–June 6 0 0 90 88.5 85

June 7–13 0 0 85 83.5 80

Source: Doster et al., 2010
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for the smaller farm and $7,980 for the larger farm (Table 2). Modifying 
that approach to taking a half day off each week during planting and 
harvest reduces that loss to $940 and $2,214 for smaller and larger 
farms, respectively. In the context of a Midwestern farmer, this scen-
ario is equivalent to going to church services on Sunday morning and 
then returning to the farm to work during the remainder of the day.  
This adjustment reduced the cost of keeping the Sabbath by 47% 
and 73% for the 1,243 acre and 1,618-acre farm, respectively. A more 
extreme selective approach would be to never take a Sabbath day during 
planting and harvest and the model shows this strategy to result in a loss 
to the farm contribution margin of $96 regardless of farm size. Note that 
the contribution is returns to unpaid factors of production such that land 
and equipment costs have not yet been accounted for. Therefore, the 
cost of attending church are a larger proportion of net farm income than 
to contribution margin.

The results demonstrate the reality faced by Christian farmers who 
believe there are compelling reasons to observe the Sabbath. Choosing 
to always take a day of rest each week comes at a cost when faced with 
risky weather conditions and rely on their own labor. On the one hand, 
these results indicate importance of Sabbath keeping to some farmers 
who choose to consistently observe the religious doctrine. Their choice 
implies perceived benefits of the ritual are likely greater than any esti-
mated costs. This is a reminder that simple profit maximization models 
are often naïve relative to real-world decision making processes. Further, 
the results offer novel information to farmers making the weekly deci-
sion of whether to keep the Sabbath. 

This study represents an initial effort in the agricultural economics 
literature of quantifying the economic cost that farmers absorb by 
observing the Sabbath. Future research efforts can build on this by using 
farmer surveys to determine behavior regarding Sabbath keeping and 
using that data to parameterize detailed and more generalizable models. 
Survey research could also be used to include some of the intangible 
costs and benefits to which we alluded to allow the decision to be mod-
eled in a utility maximization framework. It is possible taking time off 
work on regular interval increases overall output by mitigating the 
diminishing processes. A logical extension of this work may include 
small-acreage farms with young or beginning farm operators attempting 
to become established without off-farm employment. Their incentives 
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are to successfully sustain the farm business which usually means 
devoting 80 to 100 hours per week potentially ignoring the benefits of 
taking a day of rest. An additional extension of this work could examine 
how religious observance from other than Judeo-Christian systems 
impact farm profitability. 

Endnotes

1. Just as social benefits of church attendance were mentioned, there 
may very well be social and cultural costs for farmers neglecting to 
do so. Although we recognize these costs, including them was beyond 
the scope of this study.

2. Anderson (2005) reported the economic implications of removing 
farmland from production according to Jubilee and Levitical laws; 
however, we know of no studies reporting the farm-level implica-
tions of shutting down farming operations to recognize the Sabbath.

3. By not allowing farmers to adjust machinery selection or adapt 
other choice variables to offset the choice to observe the Sabbath, 
the model possibly overestimated the cost of doing so.

4. These prices are available from the USDA National Agricultural 
Statistics Service.
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Appendix

Information on crop rotations, machinery resources, and labor avail-
ability were assigned to the linear programming model. Fieldwork infor-
mation were used to determine feasible acreage farmed with machine 
inventory. Labor resources for the 1,243 cropping acres include two indi-
viduals at permanent status who can work 12-hour days. No temporary 
or paid employees were available.

Machine inventory included tractors, implements, and harvesters. 
Three tractors were available to operate up to 10 hours per day. Machine 
operation required one labor hour per machine hour except for the 
sprayer and harvesting equipment (Table A1). The sprayer operation 
required one person to operate the sprayer and one additional person 
to haul water. During harvest, labor was needed to operate the com-
bine, grain cart, and trucks necessary to transport grain. For each hour of 
combine operation, three laborer hours were required for grain cart and 
hauling (Table A1). For all production activities, acres per hour for each 
machine were calculated, and the number of persons needed to operate 
each machine were assigned (i.e. for planting operations one person 
may be on the planter and one-half person assigned to filling seed for 
total of 1.5 people per hour). Machinery operations for land preparation, 
planting, post-planting, and harvesting activities were identified. Field 
operations with machinery are listed for the corn preceded by soybean 
phase in Table A2.
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Table A1: Machinery Resources of Rosburg Farms: Machinery and 
Labor Hours

Machinery 
No. of 

Machines

Total 
Hours 

Per Day
Tractor 

Required

Tractor 
Hours Per 
Machine 
Per Hour

Labor 
Hrs. Per 
Machine 
Per Hour

Chisel 2 10 Big Tractor 1 1

Disc 1 10 Big Tractor 1 1

Field cultivator 1 10 Big Tractor 1 1

Planter 1 10 Big Tractor 1 1.5

Sprayer 1 10 Small Tractor 1 1.2

Cultivator 1 10 Small Tractor 1 1

Combine 1 10 Big Tractor 1 3

Appendix Tables

Table A2: Corn Preceded by Soybean Field Operations

Production 
Phase

Machinery 
Type

Beginning 
Period

Ending 
Period

Working Rate: 
Acres Per Hour

Land 
preparation

Field 
Cultivator

Dec. 6–April 21 May 3–May 9 30

Planting Planter April 2–April 25 May 31–
June 6

12

Post-Plant Sprayer 3 weeks after 
planting

1 week to 
complete

50

Harvest Combine Sept 20–Sept. 26 Nov. 15–
Dec. 5

12


