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FOREWORD

This is the second in a series of bulletins dealing with the

effects of changes in the number and location of people in New
Hampshire. The first study in the series entitled Trends and Char-

acteristics, Agricultural Experiment Station Bulletin 413, is avail-

able on request to Mail Service, University of New Hampshire,
Durham, New Hampshire.
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The Population of New Hampshire

By J. R. BowRiNG, M. C. Purington, 0. B. Durgin*

T^HERE IS a continuous movement of residents into and out of New
J*- Hampshire as there is in other populated areas of the United States.

The U. S. Bureau of Census estimates that a number of people, approxi-
mating 25 percent of the total population, move across state lines within a

10-year period. The size or rate of the movement depends among other

factors, on economic incentives and alternative opportunities for improved
standards of living. The number entering and leaving a state will very
likely reflect the availability of such alternatives in that state.

Similarly there is a m.ovement of people within the state across coun-

ty lines. Nationally the number so moving in a 10-year period is equivalent
to approximately two thirds of the total population for any one year. A
movement of such magnitude is of economic and sociological interest be-

cause of its relation to resource utilization, taxation, the problems of repre-

sentation, and the provision of public services.

This study is an attempt to measure migration to and from counties of

the State of New Hampshire between 1940 and 1950. It will also approxi-
mate mobility of rural farm, rural nonfarm, and urban residents between

these years.

Of particular significance is the measure of migration by sex and age
which isolates those ages at which net in-migration and net out-migration
are greatest. This measure provides an analytical technique which may
prove of value to local government agencies and those concerned with vital

statistics. In addition, the study includes measures of the importance of

children up to 14 vears of age and people over 65 relative to the working

age groups in each county. This is known as the dependency ratio and

points to the significance of the aged in the population structure. The num-

ber of children born in this decade has increased the fertility ratio for all

counties and the significance of this measure is discussed.

Previous Work

Bulletin 413 of the New Hampshire Agricultural Experiment Station.

the first in this series, provides summary data of the population distribu-

tion and trends in numbers up to 1950 by counties. These data are based

on the U. S. Census and illustrate that population of the northern towns

and counties has been decreasing and in the southern counties it has been

increasing during the past few decades. Of some importance is the increase

in the rural nonfarm population and the decline in rural farm residents.

It shows the increase in birth rates, the education of residents, and the

distribution of families by cash income. Brief mention is made of migration.

* Dr. Bowring is Associate Agricultural Economist of the Agricultural Experiment
Station; Mr. Purington, a Graduate Research Assistant in Agricultural Economics,

resigned in April, 1956; and Mr. Durgin is Sociologist of the Agricultural Experiment
Station.
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Method of Analysis*

Population increase or decrease is the result of natural change (birth

and death) plus change due to migration. To obtain an estimate of net

migration during the period 1940-1950, the population to be expected in

1950 was computed for the counties of the state. Births and deaths for

each year of the 10-year period were tabulated by county of residence.

Deaths were subtracted from births, and the difference added to the 1950

population of these counties. The sum represented the expected 1950 popu-
lation based on natural increase. The figure was then compared with the

1950 census count and the difference measured the extent of net migration
and its direction. Because of the small size of the state and the relative

degree of urbanization together with the apparent accuracy of the data,

no correction was made for under-enumeration or under-registration of

births.

One change in census definition relating to the residence of boarding
students has some distorting influence on county data in New Hampshire.
In the census of 1940 boarding students were allocated to the county of

parental residence. In 1950 these students were counted as residents of

the county in which the institution was located. Grafton and Strafford

counties, where Dartmouth College and the University of New Hampshire
are located, are affected most by this change in method. The more obvious

distortion of data due to the change will be footnoted in the appropriate
tables.

Two other changes in census procedure and definition in 1950 from

those used in 1940 affected the procedure employed in this study. The 1950

definition of rural nonfarm excludes a number of persons who would

have been so counted in 1940. The instructions to enumerators were such

that the 1950 farm population is somewhat smaller than would have been

the case had the 1940 instructions to enumerators been used. These resi-

dence categories are only roughly comparable between 1940 and 1950.

However, data on rural-urban residence by age by county according to the

1940 definition are available in the 1950 census. The closed age groups ex-

tend only to those 64 in 1950 and so estimates of migration by these resi-

dence categories are limited to the age groups 0-54 in 1940 and 10-64 in

1950. This limitation has been adopted in order to provide the best estimate

of net migration by age among census residence classes. Migration for the

total population is measured for all age groups by county and for the state.

This study also assesses the influence of migration on the dependency,

fertility, and sex ratios which are standard measures of population structure.

Net Migration by Counties

The net migration of male and female residents to and from the coun-

ties of New Hampshire between 1940 and 1950 is given in Table 1. Some
counties showed a greater net loss or net gain than others. Estimates of

migration for the state show a net in-migration of females and a net out-

migration of males during this 10-year period resulting in a net increase

in the state of 1,732. The inclusion of out-of-state students in the 1950 resi-

dence categories may well account for this increase so that the true net

migration for the state is closer to zero.

* See Appendix 1.



Table 1. Net Migration for New Hampshire by Counties — 1940 to 1950

County Male Female Total

-131



Table 3. Percent Distribution by Age Groups 1940 to 1950 in New Hampshire

Age Group 1940 1950

0- 4
5- 9

10-14
15-19
20-24
25-29
30-34
35-39
40-44
45-54
55 and over

7.3

7.6

8.5

8.8

8.0

7.5

7.1

6.7

6.7

12.3

19.5

10.2

8.2

7.0

7.0

7.1

7.2

7.1

6.9

6.6

11.9

20.6

A closer examination of the net migration by age group in Table 4
bears out these preliminary observations. There was a net movement into

the state of children up to 14 years of age. There was a marked out-migration
of those who would have been in the age group 20 to 34 by 1950 for both

males and females. The exodus of males is greater than females during this

period. The paradoxical situation of an increase in children and a decline

in the age groups most likely to have children born in this period can best

be explained by assuming that the out-migration of these age groups was

mainly from unmarried persons. The couples with children who moved to

the state in that period plus the increased birth rate probably accounted

for the proportionately large number of children under 10 years of age.

There was some decline in the 55 to 64 age groups but all others showed

in-migration.

Table 4. Migration by Age Groups 1940 to 1950 in New Hampshire

1940 Age Group

Born after 1940

0- 4
5- 9

10-14
15-19
20-24
25-29
30-34

35-39
40-44
45-49
50-54
55-59
60-64
65-74
75 and over

1950 Age Group Male

under 10
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phasized in Table 5 where migration is expressed as a percentage of the

1940 age groups for each county. Coos, Grafton and Sullivan counties lost

heavily in all age groups. With the exception of Rockingham and Strafford

counties there was a net exodus from each county of the age groups who
were 5 to 24 years of age in 1940 and who would have been 15 to 34 years
in 1950. Industrial development and job opportunities undoubtedly con-

tributed to a net increase in these productive age groups in the two southern

counties of Rockingham and Strafford.

Rural — Urban Migration

The definition of rural farm and urban residence was different for the

1940 and 1950 census. Applying the 1940 definitions to the 1950 data made
it possible, however, to establish the net migration of persons to 54 in

1940 and who would have been 10 to 64 in 1950 by urbsn and rural

residence classes. The results show a decrease in the rural farm and urban

age groups and an increase in the rural nonfarm residents. For every 100

farm residents between the ages of to 54 in 1940, for example, there were

only 72 in 1950. For every 100 rural nonfarm residents between the ages
to 54 in 1940, there were 114 in 1950.

Table 6. Net Migration from 1940 to 1950 of Urban, Rural Form and
Rural Nonfarm Residents in the Age Groups to 54 in 1940

Net Migration Percent of 1940 Population

Urban - 8241 3.54

Rural Nonfarm 16830 14.38

Rural Farm —13043 28.39

The increase in rural nonfarm residents can be explained by the move-
ment of city residents to neighboring rural areas and small towns. Improved
roads and transportation facilities together with improved incomes has
accentuated this preference for small town life. The decline in farm resi-

dents is typical of the United States during and since the 1940-50 decade.

The decrease in number of farms has been accompanied by an increase in

the level of living of the remaining farm families. The number of farms in

New Hampshire declined from 18,786 in 1945 to 10,411 in 1955 but the

average size increased from 107 to 140 acres. The major sources of farm
income are dairy and poultry. Cow numbers decreased somewhat during
the decade from 65,000 to 59,000. At the same time, however, milk pro-
duction per cow increased by at least 25 percent. Poultry numbers in-

creased 20 percent from 1945 to 1955. The movement off farms does not

indicate a decline in the economic significance of the industry so much as

an economic reallocation of resources to increase the total product of the

state. The farm-operator family level-of-living index as published by the

IJSDA shows that the New Hampshire farm family level of living compares
favorably with the rest of New England and is certainly higher than most
other regions of the United States. There has been an improvement in

levels of living as shown by a comparison of the 1930 level with 1950.

Movement out of agriculture has in part contributed to this progress. There
is some variation between counties and levels of farm-family living. The
lowest levels are in Coos, Grafton, Belknap, and Carroll, and the highest
are in Hillsboro, Cheshire, and Strafford.



Table 7. Comparison of Farm-Operator Family Level-of-Living Indexed for

New Hampshire, New England, and the United States in 1930 and 19501

Area 1930 1950 Increase

United States

New England
New Hampshire

Hillsboro

Cheshire
Strafford

Rockingham
Merrimack
Sullivan

Grafton

Belknap
Carroll

Coos

75



the number of children to 14 and persons 65 and over was 8,505 in

1940, while the number in the 20 to 65 age group was 13,682. Dividing
the former by the latter and multiplying by 1,000 gives a dependency ratio

of 622 in 1940. This means there were 622 dependents for each 1,000 per-

sons in the working age groups. By 1950 the dependency ratio for Belknap

County had increased to 678, indicating that there were 56 more dependents
for each 1,000 of the working group.

The dependency ratios for 1940 and 1950 and the change between these

dates is given in Table 9 for the state and for each county. Increases were

greatest in rural nonfarm and rural farm groups.

Table 9. Dependency Ratios for 1940 and 1950 by Total, Rural Farm, Rural Nonfarm, and

Urban Groups and the Change in Ratio between 1940 and 1950 for Counties and the State



Table 10. Increase in Dependency Ratio 1940 to 1950 Due to Change in

Dependents and Change in Working Population



In Coos and Grafton counties the dependency ratio increase is due pre-

dominantly to an increase in older people. In the other counties increases
in the number of young children accounts for the major part of the increase
in dependents. In Rockingham, Strafford, and Sullivan counties this is par-

ticularly pronounced.
For the state as a whole 68 percent of the increase of 64 dependents

per 1,000 working age group is due to an increase in children and 32 percent
is due to an increase in older people. The increase in older people is due
to the aging of the population. The difference between counties, however,
is sufficient to show that any problems arising from increased dependents
will require individual consideration for each county. Coos and Grafton

and Merrimack counties have increased proportions of older people. Rock-

ingham, Strafford, and Belknap have increased proportions of young children.

The Effect of Migration*

The changes in dependency ratios due to migration and changes due
to natural causes are measured in Table 12. With the exception of the

southern counties of Hillsboro. Rockingham, and Strafford, the migra-
tion accounted for the major part of the increased dependency ratios. Rock-

ingham was affected more by the increased number of children under 14.

Table 12. Relative Significance of Changes in Dependency Ratios Due to Migration

and Natural Causes for Counties of New Hampshire — 1940 to 1950



Table 13. Fertility Ratios for 1940 and 1950 and the Proportion of Increase Due to

Changes in Number of Children to 4 years and to Women 15 to 44 Years Old



this age group. Hillsboro and Merrimack increases were clue almost

entirely to an increased number of children to 4. The increased fertility
ratio of Coos County is due in greater degree to a decline in women 15
to 44 than to an increase in children per 1,000 women of this age group.

Migration is the greatest influence on fertility ratios in Carroll and Coos
counties. In the other counties natural causes were more significant.

Table 16. Related Significance of Migration and of Natural Causes on the

Increased Fertility Ratios of New Hampshire Counties



Conclusions

The net migration from New Hampshire between 1940 and 1950 by
numbers of persons was small. The major changes resulting from migration
were in the age and sex structure of the population. This can in part be

explained by the greater migration of some age groups than of others, and
of males.

The greatest mobility between 1940 and 1950 occurred in the age

groups 10 to 34, There was a net loss from the state of persons who were
10 to 24 in 1940 and who would have been 20 to 34 in 1950. A much
smaller loss was apparent in the 45 to 64 age groups. All other age groups
gained from migration and from births between 1940 and 1950. There was
a net gain of females for the state.

Variation Between Counties

Examination of migration within New Hampshire reveals variation be-

tween counties and between age groups migrating. The 10 to 24 years

group declined in all counties except Rockingham and Strafford. Coos and

Grafton counties lost from almost ail age groups. Migration was heaviest

from the rural farm groups and for every 100 farm residents between the

ages to 54 in 1940 there were only 72 in 1950. This has coincided with

a decline in the number of farms and farmers, but with an increase in the

average size of farm, production per farm, and the total values of farm

products sold. The level of living of farm families in New Hampshire has

increased and compares favorably with the rest of New England as well as

being higher than in most other sections of the United States.

There has been an increase in the number of residents who have moved
to rural nonfarm areas to establish their homes. In some cases this is the

result of industrial development in these areas. In other cases it is probably
the result of individual preferences for homes in rural areas while com-

muting to jobs in industrial centers. Coos County lost urban, rural nonfarm,
and rural residents.

Changes in Dependency Ratios

The dependency ratio, which is an expression of the number of de-

pendents in relation to the working age groups, increased for the state. The

greatest increases were in rural farm and rural nonfarm residents. This

increase was in general due to an absolute increase in the number of de-

pendents greater than the increase in the age groups 20 to 64. Dependents
are composed of children to 14 and persons 65 years and over. Both groups

increased, but the greatest increase for the state was in the children to

14 years of age. There was some variation between counties in this rela-

tionship. Coos and Grafton counties showed a greater relative increase in

older people than in children. Migration was more significant than births

and deaths in the changed dependency ratios for all but three southern

counties.

Changes in Fertiiity Ratios

A further measure of changes in the structure of the population during
the 1940 to 1950 period under study is provided by the fertility ratio which

15



measures the number of children to 4 years of age relative to the num-
ber of women 15 to 44 years old. This increased for all counties and with

the exception of Coos County was due to a greater number of children. In

Coos County a decline in the number of women of child-bearing age from

migration was greater than the increase in children.

Changes in Sex Ratios

There was a decline in the number of males relative to the number
of females in all counties but Grafton. This exception is probably due to

the inclusion of Dartmouth College students in the census count. In all

counties but one the decline in sex ratio was due more to migration than

to natural causes.

These are the major finding. They point to shifts in the age and sex

structure of the population in the counties of New Hampshire as a result of

migration. The methodology followed and the kind of observations which

have resulted should provide useful guides to those interested and con-

cerned with changes in the population and in the meaning of these changes
to services, institutions, taxes, and markets.
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Appendix I

Methodology

The general equation followed in estimating migration can be sym-
bolized as follows: Initial population, plus births, minus deaths, plus or

minus migration, equals final population.

Migration by Age Groups

In order to estimate migration by age group it was necessary to obtain

initial and final population by specified age groups and to estimate the

number of deaths occurring to this age group over the period of time in

question. The problem was one of tabulating resident deaths by single

years of age for each year of the period under study.

It was possible to obtain resident deaths by single years of age in

New Hampshire from 1940 to 1950 from the State Department of Health,

Division of Vital Statistics. The recorded deaths were mechanically sorted

for each year according to the following criteria:

1. Place of Residence: N. H. residents who died in the state or

out of state were included. Deaths of non-residents occur-

ring in the state were excluded.

2. Age of Deceased: Excluding a few whose age was not stated.

3. County of Residence of the Deceased: Excluding a few whose
residence was not stated.

Since the population is enumerated as of April 1, it was necessary to

take the 1940 deaths from April 1 to December 31, and the 1950 deaths

from January 1 to March 31, to coincide with the census taking.

It must be realized that the method of pairing deaths within an age
group to population in that age group is not wholly accurate. An example
will clarify this point. If an individual was aged 34 years, 11 months in

April, 1940, he would be enumerated in the 30-34 age group. However, if

he should die in June of the same year, his age at death would be 35.

This would cancel out if we assume that a 29-year, 11-month individual

may also die at the age of 30. In the higher age groups, however, with in-

creasingly higher-age specific death rates, the cancellation may not be wholly

complete.

It is also evident that deaths to residents between April, 1940, and

April, 1950, will include deaths to in-migrants who are now residents, but

who were not enumerated in 1940. This intrinsic factor would tend to slight-

ly exaggerate net migration.

Since the population in 1940 of any age group is known from the

U. S. Census, it is possible, by subtracting the deaths in the intervening

period, to estimate the expected population in 1950. The difference between

the expected population in 1950 and the actual census figure is an approxi-

mation of the net migration which has occurred over the period to the

age group.

17



Migration by Residence Classification

Estimates of 1940 and 1950 state and county populations were immedi-

ately available from the respective censuses. However, two factors combine
to limit the accuracy and completeness of the rural farm, rural nonfarm and

urban data. They include: 1. The change in census definitions with respect
to the rural-urban residence. 2. The estimation necessary to make the 1950

"old urban" definition of age classes coincide with the 1940 and 1950 regu-
lar age classes.

With respect to these factors it was necessary to use the supplementary

figures in Table 50 of the 1950 census. Upon advice of the Population and

Housing Division of the Bureau of the Census, the distribution by five-

year age groups of the rural farm and rural nonfarm was based upon the

distribution of the total rural population in Table 50.

In order to complete the estimates of migration by rural-urban resi-

dence, the cumulative deaths of the rural farm, rural nonfarm, and urban

segments had to be estimated by assuming that deaths would be proportion-
ate to the populations estimated above.

Appendix II

Assessing Relative Weight of Natural Causes and Migration

In the course of analyzing the mobility of the population of New Hamp-
shire from 1949-1950, the need for assessing the relative weight of natural

causes and migration arose. Many of the measures of population change are

set up as ratios so that the dependent variable is a function of two or more

independent variables. Under these conditions, it appeared that use might
be made of partial derivatives in securing these weights.

To measure the amount of change in New Hampshire population, an

expected population for 1950 had been computed based on the 1940 census

and state vital statistics assuming no migration.

For any of the measures then 1950 minus 1940 is the actual change in

the measure; 1950E minus 1940 is the change due to natural causes; and
1950 minus 1950E would represent the net change in the measure due to

migration. This was not entirely satisfactory since it was impossible to tell

which component of the measure was most important in inducing the change.

The changes were then analyzed in the following manner:

Expected 1950a — 1940a = a

Expected 1950b — 1940b = b

1950A - 1950 Expected A = A
1950B - 1950 Expected B = B

18



The change could now be written :

AR = AA = Change due to migration

AB
Ar := ^a = Change due to natural causes

Ab
AR + Ar = Total change 1940-1950

Using the partial derivatives, the equations were:

Ar =J_Aa + (- a) Ab

b b-

AR =_1 AA + (- A) AB
B B2

Since small populations (county) were the objects of analysis and since

the sum of the partials is not likely to give true increments if the change is

large compared to the base, it was felt desirable to minimize this limitation

by taking the mean value of the two populations under consideration. Thus

a = 1940 pop. + 1950 expected population

2

A = 1950 expected pop. + 1950 population

The use of this device so ordered the values that in all cases the sum
of all partials 1/bAa + (—aJ_Ab + 1/BaA + (—A) AB is within

P B^
.002 of the difference between the measure for 1940 and 1950.

In terms of the meaning 1/b Aa represents change in the numerator
of the ratio due to natural causes; — a Ab represents change in the de-

b2

nominator due to natural causes; 1/B AA represents change in the numer-
ator due to migration; and — A AB represents a similar change in the

denominator. ^T>9

If the measure used has more than one term in the numerator, the

function can be written in the form a -|- t> ^'''d the equation will become

c

1/cAa -\- 1/cAb -f" (
—

a-|-b) Ac and equivalently for the change due to

migration. c^

There follows an example worked out for the dependency ratio, in-

cluding tabular computation form used and symbols.

a = mean population 0-14 1940 and expected 1950

b = mean population 65 and over 1940 and expected 1950

c = mean population 20-64 1940 and expected 1950

A ^ mean population 0-14 1950 expected and 1950 actual

B = mean population 65 and over 1950 expected and 1950 actual

C = mean population 20-64 1950 expected and 1950 actual

19



The formula followed:

Ar =z 1/c Aa + 1/c Ab + (— a+b) Ac

c-

1/c Aa represents the amount of change in Ar attributable to change by natural causes

in the age group 0-14.

1/c Ab represents the amount of change in Ar attributable to change by natural causes

in the age group 65 and over.

— a+b Ac represents the amount of change in Ar attributable to change by natural

c^ causes in the age group 20-64.

AR = 1/C AA + 1/c AB + (- A+B ) AC
C2

1/C AA represents the amount of change in AR attributable to change by migration
in the age group 0-14.

1/C AB i-epresents the amount of change in AR attributable to change by migration
in the age group 65 and over.

— A+B AC represents the amount of change in AR attributable to change by mi-

C^ gration in the age group 20-64.

DEPENDENCY RATIO



Appendix III

POPULATION CHANGE IN N, H. 1940-1950

Dependency Ratio

D.R.
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