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Abstract 73 

     Planning for the disposal of the dead is often overlooked as a planning function, but the 74 

permanence of allocating land to cemetery use makes it critical to long range land use planning.  75 

There is very little contemporary guidance for planners on the variables which should be 76 

considered when projecting the land use needs of the dead.  In this paper we illustrate the 77 

complexities of projecting landscapes of death, and we present of formula to capture this 78 

complexity and calculate future spatial needs for cemeteries.  We then apply this method to the 79 

case of Palm Beach County, Florida, a county of over a million residents, many of whom are 80 

elderly, that could experience a shortage of cemetery lands in the coming decades.  This paper 81 

raises important issues when planning for the land use needs of the dead including burial 82 

migration and problems in estimating existing capacity.  This work demonstrates that planners 83 

need to take a more active role in planning for the dead, especially given the lack of information 84 

on interment capacity in most locations in the country.    85 

 86 

 87 
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 90 
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1. Introduction 96 

     The looming and dramatic rise in the US elderly population will likely culminate in an 97 

increased demand for space in which to inter the dead.  The massive Baby Boom generation, 98 

which includes the roughly 76 million people born in the United States between 1946 and 1964, 99 

will complete their transition into retirement over the next three decades.  As this cohort moves 100 

into old age and faces higher mortality rates, the absolute number of deaths will increase 101 

significantly, as will the subsequent demand for interment space.  102 

     Disposal of the dead is not typically considered an urban or landscape planning problem, but 103 

how we manage the deceased spans a set of public issues that planners often encounter 104 

(Basmajian and Coutts, 2010).  As Kong (1999) points out, in addition to studying the cultural 105 

underpinnings of “deathscapes,” burial landscapes have only infrequently been examined 106 

through a spatial lens.  With the growth of an increasingly senescent US population and 107 

heightened public sensitivity to where and how we inter the deceased, coupled with increased 108 

attention to environmental issues, human burial has the potential to become a national problem. 109 

     Available evidence indicates that most Americans still choose the land-intense ritual of 110 

embalmed burial for their final interment.  In 2007, 70% of deaths in the US were casketed and 111 

accompanied by some type of ritual or ceremony (National Funeral Directors Association, 2007).  112 

Demand for spaces that can sensitively balance a diverse set of social, cultural, and 113 

environmental expectations will likely make death an important component of future land use 114 

decisions in many localities, especially those with a large number of older residents.  The scope 115 

and complexity of these decisions will influence our ability to continue to accommodate the 116 

interment wishes of the deceased.  117 
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     Accurately projecting demand for cemetery space is further complicated by a lack of data 118 

detailing current supply and the absence of a clear understanding of the issues that will shape 119 

future demand.  To address this gap, this paper describes a method for projecting local supply 120 

and demand for interment space.  At present, the only guide for planners and policy makers 121 

confronting this issue is an outdated and not easily accessible Planning Advisory Service (PAS) 122 

report, Cemeteries in the City Plan, published in 1950 (American Society of Planning Officials, 123 

1950).  Surprisingly, many of the issues mentioned in the PAS report—the permanence of burial 124 

sites, the lack of reliable data, and unknown dimensions of demand—remain salient to 125 

contemporary planning practice.   126 

     In this paper we develop a methodology for projecting future demand using a simple format 127 

that can be applied to a wide range of geographic contexts.  We then apply this method to Palm 128 

Beach County, Florida, a case that presents a challenging mixture of burial planning issues.  129 

Although national trends point to a future of fewer burials and more cremation, environmental 130 

and social issues just beginning to emerge may sustain burial as the dominant choice for a 131 

significant portion of the population for decades to come (Estrada, 2011). 132 

2. Planning for the Disposal of the Dead  133 

     Although most Americans continue to be buried after death, measures of the country’s total 134 

cemetery space, either existing or planned, are speculative at best.  Though the total number of 135 

cemeteries is unclear, estimates put the number of known, named cemeteries in the US above 136 

100,000 (Zelinsky, 1994).  Moreover, the distribution of cemeteries is quite uneven, ranging 137 

from around 30 in Hawaii to over 12,000 in Tennessee (Zelinsky, 1994).  These figures do not 138 

include the abandoned, unnamed, or simply forgotten, which usually come to light only when 139 

threatened by development (Copeland, 2000).  Perhaps more challenging for planners, the 140 



6 

 

number of cemeteries gives no indication of the actual amount of land devoted to interment.  141 

Information about the population of existing facilities, the dimensions of cemeteries, and whether 142 

they are filled to capacity or not, is fragmented and rarely publicly available.  Without a central 143 

data source planners are forced to cobble together information about burial space on their own.  144 

Fortunately, the major factors that influence burial can be relatively easily identified and 145 

quantified.  Using such information, a reasonably accurate picture of local burial needs can be 146 

calculated. 147 

     At a basic level, the demographic structure of a population and the cultural preferences for 148 

different final interment practices together drive demand for burial space.  Historically, the US 149 

population overwhelmingly chose burial, and most burials occurred in privately owned 150 

cemeteries.  Hence for many years, aside from interring the indigent, the identification of need 151 

for burial space lay mostly outside the domain of government.  This remained the case all the 152 

way through the middle of the 20
th

 century.   153 

     Starting in the 1960s and continuing to the present, however, local, state, and federal laws 154 

governing the use of land grew significantly more restrictive (Popper, 1988; Weitz, 1999).  New 155 

knowledge about the environmental, economic, and social side effects of land development, as 156 

well as the continued urbanization of the population, has both increased proximity and 157 

heightened the public’s sensitivity to the negative externalities of development.  With large, 158 

relatively dense metropolitan areas now housing the vast majority of the US population, 159 

development projects that once provoked little notice now routinely receive intense scrutiny.  160 

Virtually all changes in urban land use require some form of government approval, including 161 

land for final human interment. 162 



7 

 

     Just as the number of land use regulations has grown, the huge Baby Boom generation has 163 

stepped into the later phases of life when mortality rates increase significantly.  By 2020 the 164 

number of deaths in the US will begin to soar, creating significant new demand for interment 165 

space, most of it concentrated in the highly developed metropolitan areas where the bulk of 166 

Boomers live.  Some of this demand will be accommodated in existing burial grounds, some by 167 

cremation, but some, likely a majority, will necessitate expansions of existing cemeteries or the 168 

creation of new ones.  Herein lies the critical connection between land use, demographic change, 169 

and interment.   170 

     Happening in concert, crowded metropolitan areas often have little open land that is not 171 

already programmed for other uses, land use regulations have made development on remaining 172 

open land more difficult, and demand for interment space is poised to grow dramatically in the 173 

coming decades.  Thus demand for burial space, once largely an individual decision, is being 174 

transformed into a cross-cutting community land problem, one that requires specialized planning 175 

methods and solutions.  Though private interests will likely play a major role in meeting 176 

increases in demand for interment, planners also will be involved because their understanding of 177 

the intricacies of the regulatory process and their ability to help negotiate the fractious local 178 

politics that governs land use decisions.  Even in jurisdictions where private cemeteries house 179 

most burials, planners need to be able to calculate and verify projections for interment needs and 180 

evaluate whether proposals from the death care industry reflect prudent land use.  181 

     Laws, codes, and zoning procedures governing interment vary widely, as do the agencies 182 

responsible for procuring and maintaining public and private cemetery space.  Although tools 183 

such as geographic information systems (GIS) are increasingly being used to identify and 184 

manage plots at the cemetery site level, such tools are infrequently used to manage local and 185 
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regional capacity.  The amalgam of public oversight and the private “death care industry” 186 

complicates accurate inventories and access to the data used in determining need.   187 

     Creating cemeteries may be one of the most lasting land use decisions a community makes, 188 

fraught with all manner of wicked issues (Rittel and Webber, 1973) associated with death and the 189 

handling of human remains.  The geography of burial is essentially permanent:  difficult to move 190 

and almost as difficult to plan around.  It is at this point that interment becomes a public issue 191 

with significant planning implications.  Deciding in advance where burial will be situated 192 

requires the understanding of four factors:  mortality rates, cremation rates, burial migration, and 193 

the land area available for interment.   194 

 3. Estimating the Needs of the Deceased 195 

     The first three of these four factors affect the demand for space and the last pertains to the 196 

supply of space.  The first factor is the total number of deaths within a given time period at the 197 

place or metropolitan level, which is influenced heavily by actual and projected mortality rates.  198 

The second factor is the rate at which different disposal methods (eg. burial, cremation) are 199 

pursued.  The third factor is the proportion of persons currently living in the location of interest 200 

that may die there but choose final interment elsewhere.  The fourth and final factor is existing 201 

interment capacity.  Below we offer a detailed description of these four major factors.  We 202 

conclude by detailing how these factors relate to one another mathematically in order to yield 203 

projections of the land area needed to inter the deceased.  Before discussing these factors 204 

individually, it is important to detail the projection horizon employed in an analysis of this type. 205 

     Although the 1950 PAS report suggested a 100 year projection period for determining the 206 

need for cemetery land, we believe that such a long horizon harbors high (fantastically so) levels 207 

of uncertainty which distort projections of need.  Mortality and burial practices have shifted over 208 
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time.  A fundamental example is that during the 20
th

 century mortality rates fell significantly 209 

while cremation rates grew dramatically.  More recently, unembalmed burials have emerged as 210 

an increasingly popular alternative to cremation and standard embalmed burial.   211 

     Reflecting the practice in many communities to plan for land use needs over the medium- to 212 

long-term (Kelly and Becker, 2000), we propose here a much shorter 30 year time horizon for 213 

projecting the need for interment space.  A 30 year horizon can take into account the effects of 214 

changing demographics, shifting preferences for different final interment methods, as well as 215 

expected changes in the built environment.  A 30 year horizon also encompasses the range of 216 

ages in the highest mortality cohorts, the most important of which are those 65 and over.  The 217 

average life expectancy at birth in 2007 was 77.9 years (Xu et al., 2010).  The 2007 data is the 218 

most recent US Department of Health and Human Services finalized data based on collected vital 219 

records (preliminary data on more recent years is available).   220 

3.1. Estimating mortality rates 221 

      Mortality rates in the US, as in most developed countries, have dropped precipitously since 222 

the turn of the 20
th

 century.  Figure 1 reveals that the age-adjusted mortality rate from all causes 223 

has dropped from 2518.0/100,000 in 1900 (CDC, 2000) to 760.2/100,000 in 2007 (Xu et al., 224 

2010).  While some of this reduction in mortality can be attributed to advances in biomedical 225 

science, it is largely due to the advent of improved sanitation infrastructure stemming from when 226 

planning and public health were largely indistinguishable endeavors (Ashton and Ubido, 1991; 227 

Hebbert, 1999; McKeown, 1971; Shilling and Linton, 2005).  228 

[Figure 1 about here] 229 

     The mortality rate has continued to fall over the past 20 years but at a rate much slower than 230 

the first half of the 20
th

 century.  With mortality appearing to level off, we assume that the death 231 
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rate will continue to experience minor reductions year to year, although several emerging 232 

demographic characteristics and public health issues suggest that predicted future declines in 233 

mortality may be overly optimistic.  For example, the “pig in the python” that is the Baby Boom 234 

generation composes a significant proportion of the national population.  As the Boomers age 235 

into older age cohorts, the nation as a whole is likely to experience higher overall mortality rates 236 

(Myers and Ryu, 2008; Wolf and Amirkhanyan, 2010).  Also, some researchers have predicted 237 

that an epidemic of obesity in children may lead to higher future mortality rates when those 238 

children reach adulthood, creating the unprecedented situation where a parent’s life expectancy 239 

is greater than their children’s (Connor, 2002).  If this latter prediction proves to be true, 240 

assuming decreases in future death rates can no longer be taken for granted.  Nevertheless, we 241 

project age and sex adjusted mortality to follow current trends and gradually decrease over the 242 

next 50 years (Figure 2) with the greatest reduction in mortality in the over age 65 cohort. 243 

[Figure 2 about here] 244 

     There remains much debate about the maximum human life span, or “intractable senescent,” 245 

including the proper methods for accurately projecting these trends (Vaupel, 2010).  In the 246 

interest of highlighting accessible data that planners can use to reasonably project future needs, 247 

we employ the Social Security Administration’s (SSA) intermediate age and sex adjusted 248 

mortality rate as a compromise between its low and high estimates (Social Security 249 

Administration, 2009).  In 2010 the projected age and sex adjusted intermediate mortality rate 250 

was 806.4/100,000, meaning that in any given population of 100,000 persons in the US in 2010, 251 

we would expect just over 806 people to have died.  The projected rates in five year increments 252 

over the next 30 years are presented in Table 1.  The mean of these incremental rates captures 253 

their variability and can be used to project the number of deaths over a 30 year period. 254 
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[Table 1 about here] 255 

     Because national and local demographics often diverge, the application of these data to local 256 

area projections can be challenging.  Indeed, accurately projecting small area mortality is 257 

difficult even in the best of conditions (Rayer and Smith, 2010).  However, as a practical matter 258 

in planning for interment, the SSA mortality projections offer sufficient accuracy, are freely 259 

accessible, and are generally applicable across North America.   260 

3.2. Cremation vs. Burial 261 

     For the final disposition of human remains, embalmed interment remains the dominant 262 

method for disposal of the dead.  However, the most popular alternative to embalmed interment 263 

by far remains cremation (Prothero, 2001).  To project the amount of land needed for cemeteries 264 

we must consider the proportion of the population that is likely to choose cremation, or the more 265 

environmentally sensitive alternative, resomation, over burial.  Cremation makes projecting 266 

burial space difficult because public acceptance of the practice has changed so much in the last 267 

two decades and will likely change further in the coming years.  As recently as the 1950s, only 268 

about 4% of Americans chose cremation over burial (CANA, 2003).  By 1990, more than 15% of 269 

all deaths ended in cremation.  Just 10 years later, the number of people cremated nationally 270 

reached nearly 25%.  The proportion of deaths ending in cremation is projected to rise to 271 

somewhere between 43% to 51% by 2025 (CANA, 2005; National Funeral Directors 272 

Association, 2005).  Though the total number of cremations is projected to climb, the 273 

acceptability of cremation varies by region, age, race, and religious affiliation, a geography that 274 

will likely remain uneven into the foreseeable future (Prothero, 2001).  As seen in Table 2, an 275 

aggregation of individual state cremation rates reveals continuity between the Midwest, 276 

Northeast, and South, while the West remains an outlier.  277 
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[Table 2 about here] 278 

     Planners projecting burial demand must also bear in mind the need for space devoted to the 279 

storing and spreading of “cremains.”  Among those who choose cremation, 24% plan to have 280 

their remains placed in a cemetery (CANA, 2005).  It is unclear how the remaining 76% will 281 

reach final interment, but the spatial footprint of those cremains—either sitting in an urn on a 282 

shelf or spread elsewhere across the landscape—will presumably be minimal.  From being 283 

injected into tree roots or cemented into an underwater reef structure, there is an increasing 284 

number of spatially negligible and creative ways to deal with cremains (Marr, 2007; Streit, 285 

2009).  For the purposes of projecting burial demand, we removed those choosing cremation 286 

from our calculations.  Admittedly, this removes the projecting land needed for the 24% of those 287 

who wish for their cremains to be interred in a cemetery. 288 

3.3. Burial migration 289 

   The fact that not all of the people living and aging in a given place will die and/or be interred 290 

in that place further complicates projections.  This problem is exacerbated by the fact that late 291 

life mobility is hard to predict.  Some segments of the adult population experience low levels of 292 

residential mobility, while others move frequently.  Projecting death and burial among a highly 293 

mobile population remains a potentially serious issue, and could yield under- and over-294 

projections for land use needs.  Under-projections of land use needs result from not taking into 295 

account persons who do not currently reside in the location of interest but who expect to be 296 

buried there.  Over-projections of land use needs occur by counting people who reside in the 297 

location of interest but who plan to be buried elsewhere.  Historically, extended families often 298 

chose to be buried together, but this practice has changed (Sloane, 1991) making this potential 299 
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indicator not as helpful as it once might have been for forecasting a rate of return to the family 300 

plot.   301 

3.4. Existing capacity 302 

     A fundamental step in determining future need for cemetery land is an accurate measure of 303 

existing interment capacity.  Depending on the locale, existing space for the dead will fall 304 

somewhere on the continuum from fully public to fully private.  Private burial grounds 305 

sometimes are restricted by religious denomination and can therefore only be considered in 306 

satisfying the needs of the population that qualifies to be buried there.  Moreover, private burial 307 

ground owners may consider information about capacity proprietary and thus be reluctant to 308 

provide it to planners or public officials.  One way of estimating existing interment capacity 309 

when specific data is unavailable is to calculate the total acreage of lands actually dedicated to 310 

burial which includes space already in use and space set aside for future use.  This should include 311 

all active burial grounds regardless of ownership or denominational affiliation.      312 

     Beyond ownership and physical extent, the design of burial grounds also affects capacity.  313 

The site level features of cemeteries—roads, paths, water features, and other landscape details —314 

consume space that would otherwise be used for burial.  The actual amount of area those features 315 

cover depends on the size and design of the cemetery.  For instance, a simple road through a 316 

small cemetery consumes a potentially significant proportion of saleable land.  The 1950 PAS 317 

report estimated the average proportion of a cemetery that was saleable as approximately 75% 318 

(American Society of Planning Officials, 1950), though this figure undoubtedly varies depending 319 

on the specific details of cemetery design.  320 

     The design standards for individual burial plots, though usually only minimally dictated by 321 

state law, can also shape the relative capacity of a burial ground of a given size.  Places where 322 
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cemeteries are required to meet minimum plot size, setbacks, and buffer yards will have reduced 323 

capacity.  In places with less restriction, density can be greater though the dimensions of 324 

underground vaults and gravestones put outer limits on density.   325 

    Considering an average plot size of four by twelve feet and accounting neither for space 326 

between plots nor the area devoted to roads, trees, and other landscape design features, a total of 327 

907 plots could be squeezed into an acre (43,560 sq feet in 1 acre/48 sq feet per plot).  The 328 

number of plots, however, declines when cemetery design features are introduced.  Assuming 329 

that roads and natural features on average consume 25% of cemetery area, the number of plots 330 

per acre is reduced to 680, close to the published estimate of 620 (American Society of Planning 331 

Officials, 1950). 332 

     However, other design features can increase cemetery capacity.  In places where cremation 333 

remains unpopular either for religious or cultural reasons, mausolea have been used to increase 334 

burial space density.  While mausolea do not eliminate chemical-based mortuary practices, 335 

mausolea can create extra capacity for existing cemeteries and can reduce the amount of land 336 

needed for new cemeteries (Keister, 1997).  Ranging from relatively modest family size 337 

monuments to 30,000 crypt complexes, community mausolea are typically cheaper and consume 338 

far less space than standard cemetery plots.  They provide a similar kind of burial experience, at 339 

least in terms of the treatment of the body, including a visible community memorial.  High-340 

density structures to hold human remains can extend the life of an existing cemetery that might 341 

otherwise face build out (Davies, 1996).   342 

     Occupying an even smaller footprint than mausolea, columbaria have begun to appear in 343 

cemeteries around the country, particularly in the Western US and in large urban areas.  Serving 344 

as both a repository for cremated remains as well as simple public memorials, columbaria can 345 
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provide space for thousands of individuals, even in cemeteries otherwise considered full (Toson, 346 

2004). 347 

     While mausolea and columbaria address space limitations by stacking remains vertically 348 

above ground, densification of in-ground burial is also an option.  Building on an old European 349 

practice of renting burial space, some Australian cemeteries have begun to establish 50-year 350 

license agreements after which human remains can be moved in a “lift and deepen” procedure 351 

where the space close to the surface is reused (Sterba, 2006).  This involves burying persons on 352 

top of one another with a few feet of earth between after significant decomposition has taken 353 

place.  Nascent international burial practices (Kong, 2011) may have implications for US land 354 

use planning should they catch on.  355 

     In the future, demand for burial space may be more closely connected to preserving 356 

environmentally sensitive land, which would require an overall reduction in burial density.  357 

Green burial, which eschews modern embalming techniques, ornate caskets, and concrete vaults, 358 

in favor of a simple, unpainted wooden box, promises a potentially low impact form of human 359 

disposal and a clever technique for permanently conserving land (Friend, 2005).  But because of 360 

the space needed to ensure safe decomposition, individual burial plots must be spread widely, 361 

thereby increasing the total amount of land needed and decreasing relative burial density.  Green 362 

burial sites can also serve as spreading or interment grounds for cremains, which may counter 363 

slightly a reduced capacity due to low density plotting.  Since the green cemeteries that currently 364 

exist are relatively new, information about their capacity limits remains unknown.   365 

     Any estimation of existing capacity needs to consider the variety of these techniques 366 

employed in a particular locale and their subsequent influence on interment density.  The 367 

amalgam of burial practices in a place and evolving future trends in interment practices will have 368 
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an influence on projected capacity.  Revisiting the projection periodically within a 30 year 369 

window will allow planners to capture evolving trends and their influence on capacity.  The use 370 

of existing capacity data is exemplified in the Palm Beach case.  But quickly, before moving 371 

onto our case, let us consider the following simple equation that captures the relationship of the 372 

four variables just presented as affecting cemetery land projections.  373 

 374 

3.5. Calculating Need 375 

     Taking all of the aforementioned variables into account, it is now possible to estimate the 376 

amount of local land needed for burial space.  Table 3 expounds the variables in the following 377 

equation:  378 

L = 
p

Bec −
           (1) 379 

where B = d – c – bm 380 

A positive result reveals that capacity exceeds demand, and L is the land in acres exceeding 381 

demand for the projection period.  A negative result reveals that demand exceeds capacity, and L 382 

is the land in acres needed to meet demand for the projection period.  383 

[Table 3 about here] 384 

4. Applying the Projection to the Palm Beach, Florida Case 385 

     The southeastern coastal county of Palm Beach is home to over one million people.  It is the 386 

location for a number of popular retirement destinations in a state know for attracting retirees.  387 

Palm Beach County has a large number of non-Florida born elderly of differing religious 388 

backgrounds, numerous public and privately owned cemeteries, and sharply limited land supplies 389 

suitable for new cemeteries or expansion of existing grounds because of substantial development 390 

throughout the county and important environmental features that constrain development.  As 391 
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displayed in Figure 3, the demographics of Palm Beach are such that those over 65 years of age 392 

compose a comparatively large proportion of the population.  As of 2008, roughly 21% of the 393 

population of Palm Beach County, or 278,127 individuals, were over 65 years of age (Florida 394 

Charts, 2010).   395 

[Figure 3 about here]  396 

     Using ArcGIS 9.3 software and 2007 parcel-level data obtained from the Florida Digital 397 

Geographic Library we calculated 423.9 acres of cemetery land in Palm Beach County, of which 398 

only 43.1 acres (10%) were public.  According to property appraiser data, the cemeteries in the 399 

county were built between 1904 and 2006.  Although these relatively accessible data tell us how 400 

much cemetery land currently exists, they do not aid in determining existing capacity.  Acquiring 401 

the local data necessary to determine the land needs for impending interments is where 402 

challenges were faced and compromises required.  The case of Palm Beach exemplified this. 403 

     Informal interviews with city and county employees and death care industry professionals 404 

found that there is neither a single repository for cemetery data nor a coordinated effort to 405 

determine the land use needs for the disposal of the dead.  The large number of cemetery parcels 406 

listed in the property appraiser database as being established between 2000-2007 suggests that 407 

the “death care industry” in Palm Beach County has determined that there is local demand.   408 

     In order to estimate the amount of land actually needed to meet this demand, we first calculate 409 

the burial needs, B, in Palm Beach County.  This is done by estimating the local death rate, d, 410 

those choosing an alternative to burial, c, and those whose mortal remains will be disposed of 411 

somewhere other than Palm Beach, bm.  The number of deaths that can be expected locally is 412 

estimated by calculating how many people will die over the next 30 years.  Recall from Table 1 413 

that the age and sex adjusted mean mortality rate over the period 2010-2040 was 712.8 per 414 
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100,000 persons.  We use the following calculation to estimate how many of the 1,294,035 415 

residents of Palm Beach County are likely to die in 30 years: 416 

94035.12
100,000

 1,294,035
=







(712.8) = 9,223.9 deaths every year*30 years = 276,716 deaths 417 

The result holds some face validity when we recall that this is almost equivalent to the total 418 

number of people over 65 years of age in Palm Beach County in 2008, persons who will all 419 

likely be deceased in 30 years. 420 

     The next consideration in calculating land needs is the number of persons who will likely 421 

choose cremation and therefore remove themselves from the need for a burial plot.  The number 422 

of cremations is estimated by the National Funeral Directors Association (2005) at the state 423 

level.  In Florida, the proportion choosing cremation in 2005 was 48%.  This is in the high part of 424 

the range for the percentage of population projected to choose cremation in 2025.  Almost half of 425 

the persons who are expected to die in Florida will not require a traditional burial plot.  Carrying 426 

this over to Palm Beach County, 48% of the 276,716 deaths among the current population over 427 

the next 30 years equals 132,824, leaving 143,893 bodies requiring burial.  It is important to note 428 

that the religious makeup of a community could have an influence on the proportion of the 429 

population choosing cremation.  For example, in Palm Beach County there is a well-represented 430 

Jewish community.  Those among this group choosing to follow a more conservative Jewish 431 

tradition would lead to a reduction in cremation rates.  Of course, the variations in adherence 432 

inherent among any religious group either for or against cremation would further complicate this 433 

calculation.  434 

     After estimating mortality and cremation rates, the next step in calculating burial need is to 435 

account for burial migration.  This will be heavily dependant on the geographic origin of 436 

residents and their desire to return “home” after death.  With 92% of the growth in Palm Beach 437 
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due to net migration between 2000-2009 (Florida Office of Economic and Demographic 438 

Research, 2010), the population coming from other places who plan to eventually return may be 439 

high.  Local planners cannot know such intentions without surveying residents or cemetery 440 

managers.  Given the lack of local information available for Palm Beach County, we used a 441 

standard 15% burial migration rate, which has been suggested as a baseline applicable in most 442 

communities (American Society of Planning Officials, 1950).  In the case of Palm Beach 443 

County, where we might expect this to be an underestimate, such an assumption would result in 444 

projecting more capacity than is needed.  Fifteen percent of the 143,893 people calculated in the 445 

previous step as requiring burial is 21,584.  Therefore, over the next 30 years Palm Beach 446 

County will need enough land to accommodate an estimated 122,309 bodies.   447 

     The last variable is existing capacity.  In Palm Beach County the property appraiser’s office 448 

conducts an annual survey of all private cemeteries to determine their tax rates.  Among the 449 

survey data collected are the number of vacant plots, mausolea spaces, lawn crypts, and niches 450 

designed for the interment of cremated remains.  As of August 2010, there were a total of 36,754 451 

remaining plots and lawn crypts for burial within 12 of the 14 Palm Beach County cemeteries.  452 

The two cemeteries not included are a new property under development and a historic cemetery 453 

already at capacity.  As this new property is developed, its capacity will be added to future 454 

capacity calculations.  Also contributing to the existing capacity are the 11,675 plots available in 455 

mausolea, creating a total capacity of 48,429 plots.  Note that existing capacity call also be 456 

obtained by multiplying the available acres for burial by the plot density calculated in the 457 

following paragraph (43.279*1119= 48,429) or, alternatively, dividing the available space by the 458 

acreage per plot (43.279/0.000893655=48,429). 459 
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     To take into account the different acreage densities required for traditional burial and 460 

mausolea plots, we employed a weighting procedure to determine plots per acre.  We estimated 461 

that traditional burial plots at 680/acre constituted 76% of the total interment capacity and 462 

mausolea plots at 2500/acre (conservative estimate obtained from cemetery manager in Palm 463 

Beach County) constituted the remainder.  The weighted average plots per acre in Palm Beach 464 

County is therefore 1119.  Recall that those choosing cremation have been removed from the 465 

capacity calculations.  Therefore, the niches designed to store their cremains are not part of this 466 

existing capacity calculation. 467 

     Table 4 presents a summary of the variables used to calculate the land needed or in excess to 468 

accommodate interment in Palm Beach County.  In this case, there is a need for 66 additional 469 

acres of cemetery capacity to meet the 30 year demand in the county.   470 

[Table 4 about here] 471 

L = 
119,1

309,122429,48 −
= -66.0 acres 472 

     The need for an additional 66 acres is of course based on current practices and needs.  A 473 

simple sensitivity exercise reveals how this capacity projection might change with new data.  474 

First, let us suppose that the renowned Florida sunshine and as-advertised “good life” facilitates 475 

increased longevity and fewer deaths in Palm Beach County in our 30 year window.  476 

Hypothetically, instead of the estimated 276,716 deaths we find that there are only 250,000 477 

deaths (a 9.7% reduction).  The same 48% choose cremation and 15% migrate out for burial, 478 

leaving us with 110,500 bodies requiring local interment instead of 122,309.  This would result 479 

in an unmet demand of 55.5 acres, 11.5 acres less than the estimate from the equation above.  480 

Therefore, relatively slight changes in mortality could have a meaningful impact on capacity 481 

requirements, especially where land is at a premium.   482 
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     Second, let us suppose that a high proportion of in-migration into Palm Beach County 483 

translates into a higher than standard burial migration and, instead of the standard 15%, 20% of 484 

persons chose to be buried in the place from which they came.  Keeping all other variables equal 485 

to their values in the original calculation, we would have an unmet demand of 59.6 acres, 6.4 486 

acres less than the estimate above.   487 

     Finally, let us consider a scenario where the current demand for interment could be met 488 

through the adoption of alternatives to traditional burial.  Let us suppose that with the continually 489 

increasing cost of burial leads more people to choosing cremation or resomation.  Instead of the 490 

48% used in the above calculations, Florida continues to have a higher than the national average 491 

proportion of cremations and 71.7% choose cremation.  If this is coupled with the same 9.7% 492 

reduction in mortality noted above and if mausolea capacity is doubled, no more land would be 493 

needed to accommodate the interment needs of the current population.  Of course, as the 494 

population grows, the land needed to accommodate their mortal remains will not only depend 495 

upon the lifestyle choices which determine mortality rates but also a willingness to get dense 496 

with their remains.  497 

5. Conclusions 498 

     Projecting demand for burial space presents a difficult task for planners.  Even with the 499 

guidance offered here, there remains a degree of uncertainty that shapes almost every projection 500 

a planner makes for land needed for interment.  Though prevailing cultural and religious beliefs 501 

structure the overall picture of death in the United States, local conditions can strongly influence 502 

after death practices.  With growth in the number and reach of development laws, once mostly 503 

unregulated practices like burial have become part of the complex policy web that governs how 504 

land is used. 505 
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     As one of the side effects of the so-called “quiet revolution” in land use control, cemeteries 506 

and other burial grounds are now part of the public planning process that precedes virtually every 507 

development (Bosselman and Callies, 1971; Weitz, 1999).  This has necessitated the intervention 508 

of local planners.  While planners regularly make land use projections based on existing 509 

conditions, information about burial space is frequently unavailable.  With no central source 510 

from which to obtain burial information, no standardized format for reporting, and widely mixed 511 

ownership patterns, planners are typically left to cobble together data and generate projections of 512 

land use needs as best they can.  As we have detailed in this article, there are however enough 513 

data available that with a few simple steps planners can make useful projections to fit local 514 

conditions. 515 

     Established national mortality rates can be used to project a given number of deaths over a 516 

multi-year horizon.  While future migration among the living is difficult to ascertain, planners 517 

can make small adjustments based on known circumstances specific to their location.  Migration 518 

among the dead is more difficult to estimate, but the rate of 15% used in a study conducted over 519 

a half-century ago appears to be as good as any estimate currently available.  Preferences for 520 

methods of final interment have been shifting, with cremation emerging as a popular alternative 521 

to embalmed burial.  Like migration, these rates vary by geography, but state level estimates of 522 

the split among methods allow planners to include cremation and burial estimates in their 523 

projections of future demand.  Planners can combine information about population demography 524 

with estimates of burial density in standard embalmed burials to estimate demand for space.   525 

     Emerging trends in final interment, including the rise of green burials and shared graves, 526 

suggest a considerably more complex burial future in the United States.  If green burial, as a 527 

tactic for permanent land conservation or to reduce pollution becomes widespread, the role of the 528 
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local planner in the process of interment may grow significantly.  Unembalmed burial, for 529 

instance, raises challenging questions in the minds of elected officials and their constituents 530 

about public health, safety, and welfare (Shiskin, 2009).   531 

     Renting space or grave sharing challenges long-standing beliefs about the permanence of 532 

burial.  While common in many other parts of the world, Americans have shown little inclination 533 

to embrace the idea of a temporary resting place.  Yet with demand for space in dense 534 

metropolitan cemeteries turning burial ground into extraordinarily expensive real estate, the 535 

prospect of recycling graves, once anathema, has begun to seem quite possible, even probable 536 

(Santora, 2010).  As the Baby Boom generation ages and mortality rates increase in the general 537 

population, the pressure for desirable burial space is likely to increase. Yet whether real or 538 

imagined, the political costs of advancing new forms of interment will certainly be significant. 539 

     In terms of land use policy, this research points to several ideas for change.  First, as demand 540 

for burial grows, planners might encourage designs could be used to help reintegrate burial 541 

grounds into existing communities.  Burial ground design that explicitly incorporates multiple 542 

uses and accommodates divergent burial practices could significantly improve the process of 543 

making burial facilities into more central community land uses.  Second, planners should 544 

experiment with policies to encourage alternative methods of disposal that would reduce or avoid 545 

the toxic chemicals, concrete, and wood typically used to preserve and entomb a corpse.  These 546 

policies could be written to specifically address issues like natural burials, resomation, and 547 

columbaria.  As alternative practices become more accepted, policies could be further modified 548 

to restrict land available for embalmed burials while simultaneously expanding space for less 549 

consumptive burial practices.  Third, planners should develop public outreach strategies that 550 

acknowledge the gravity of interment but also highlight the potential community benefits of 551 
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integrated, multipurpose burial grounds.  A transparent public planning process can do much to 552 

resolve conflicts that emerge when cemeteries are expanded or constructed or when alternative 553 

burial practices are introduced.  Through steps like these, community land use plans could bring 554 

burial grounds in from the fringe and ease the process of incorporating burial facilities into 555 

redevelopment or infill projects.  Excellent examples likely already exist, especially outside the 556 

United States in places where land availability is restricted.  Planners would be well served to 557 

study successful models of integrating diverse burial practices within community spaces.  558 

     By proceeding with caution and acknowledging the limits to their projections, planners can 559 

develop a reasonable picture of local demand for burial space while simultaneously taking into 560 

account changing population demographics and shifting preferences for final interment.  In most 561 

instances and most places, the basic projection method outlined here will suffice.  Importantly, 562 

this method is relatively simple to use and requires data from sources that are free and available.  563 

The model output is easily understood and can be readily incorporated into the local land use 564 

planning process.565 
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Table 1 

Age and sex adjusted intermediate mortality rates per 100,000, 2010-2040 

 

Year All ages   

2010 806.4   

2015 776.4   

2020 743.2   

2025 710.6   

2030 679.5   

2035 650.3   

2040 622.9   

Mean 712.8   
Source: US Social Security Administration 

Note: These data are available in one year increments  
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Table 2  

Cremations as percent of deaths in US by region, 2005 

 

Region Cremations Deaths % 

Midwest 150,161 600,172 25.02 

Northeast 126,166 475,322 26.54 

South 222,636 891,229 24.98 

West 255,127 466,845 54.65 

Source: Cremation Association of North America 
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Table 3 

Variables in equation used to estimate cemetery acreage need  

 

Variable Variable 

symbol 

Variable Note 

Land needed or in excess L Acres of capacity 

Burial need B B = d-c-bm 

Deaths d Deaths likely to occur over the projected period. 

Recommended 30 years. 

Cremation or other 

alternative to burial 

c People who contribute to local death rate but who 

will not require a burial plot. 

Burial migration bm Persons who will be buried or otherwise disposed 

of elsewhere. 

Existing capacity ec Number of plots available to accommodate those 

choosing burial. 

Plots per acre p Plots per acre in a typical cemetery. 
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Table 4 

Summary of values used to estimate cemetery acreage need in Palm Beach County, FL 

 

Variable Variable symbol Value 

Land needed or in excess L Acres of capacity 

Burial need in persons B 122,309 

Deaths d 276,716 

Cremation or other alternative to burial c 132,824 

Burial migration bm 21,584 

Existing capacity ec 48,429 

Plots per acre p 1,119 
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Figure 1. Age-adjusted death rate, U.S., 1900-2007 
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Figure 2. Age and sex-adjusted mortality rate, U.S., 2010-2060 
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Note: FL=Florida; PB=Palm Beach County 

 

Figure 3. Palm Beach County Population Pyramid, 2000 
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