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TFR for males in Denmark – calculation and tempo-correction 

Francisca Nordfalk1 

Ulla A. Hvidtfeldt2 

Niels Keiding3 

Abstract 

BACKGROUND 
Studies of trends and tempo corrections of fertility have focused on female rather than 
male fertility; one reason being that the necessary detailed data are more widely 
available for mothers than for fathers. 

 

OBJECTIVE 
The objective is to present a demographic overview of the fertility trends of Danish men 
and women from 1980 to 2010. We review the differences in male and female fertility 
and perform separate tempo corrections for fathers and mothers. 
 

METHODS 
The material for this study consisted of basic data on male and female fertility. The data 
included all children born in the period, specified by birth year of the child and age and 
parity of the mother and father, respectively. We used standard demographic 
measurements of fertility, primarily the total fertility rate (TFR) and the tempo-
corrections as proposed by Bongaarts and Feeney (1998). 

 

RESULTS 
The female fertility rates were generally higher than those for males, but the TFRs of 
both Danish men and women generally increased over the period. The unadjusted and 
the adjusted fertility rates had similar patterns for men and women. A negative tempo-
effect was more evident for women than for men, and a vanishing effect for men at the 
end of the period was not similarly observed for women. 
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CONCLUSIONS 
We have exemplified tempo corrections for male as well as female fertility, and have 
discussed specific problems in this context. Our study indicates that the postponement 
of childbearing is about to end for Danish men. 

 
 
 

1. Introduction 

Demographic fertility depends on males as well as females, but most practical statistics 
and further studies are phrased in terms of female fertility only, including the important 
literature on tempo-corrections of the standard fertility measure, the Total Fertility Rate 
(TFR). 

The aim of this descriptive paper is to report how far it is possible to get with 
similar calculations on male fertility based on current official statistics in Denmark. We 
present a demographic overview of the fertility trends of Danish men from 1980 to 
2010, with a review of both the differences in male and female fertility and of how the 
development in male fertility can be clarified by the tempo-adjusted fertility rate of 
Bongaarts and Feeney (1998). 
 
 
2. Methods 

2.1 Data and study population 

This project was based on two tabulations. One tabulation consisted of all live-born 
children during the 31 years from 1980 to 2010. In order to compare the fertility of men 
and women, the data were classified separately by mother and father. The tabulation 
contained all children born in Denmark, totaling 1,946,415 children for the 31 years. 
The data were sorted by year of birth and age and parity of the parent. The fertile ages 
of the parents in this tabulation were defined as ages 13−99 years for fathers and ages 
13−65 years for mothers. Under the assumption that births to parents are evenly 
distributed over the year, calculations of the mid-age of the parents were applied (e.g., 
age 29.5 years). This tabulation was based on the number of children born. Thus, 
multiple births resulted in registration of the actual number of children born, in 
accordance with standard practice in fertility calculations (Preston et al. 2001: 95). 

The other tabulation contained the number of men and women in 1980−2010 
classified by age and parity of the man/woman. Ages for this tabulation are 16−62 for 
men and 15−48 for women. 



Demographic Research: Volume 32, Article 52 

http://www.demographic-research.org  1423 

The data for both tabulations were purchased from the Fertility Database of 
Statistics Denmark, where the data are collected annually from the Central Population 
Register (CPR), birth certificates (up to 1997), the Danish National Register of Patients 
(since 1997), and death certificates (by the National Board of Health). This information 
includes most demographic factors, including all births. Furthermore, the combination 
of information from the CPR and medical reports allows for crosschecking, which 
provides a high level of accuracy. 

 
 

2.2 Parity 

In addition to parity based on all previously born children, Statistics Denmark keeps 
track of a parity measure that includes only previous children born inside Denmark. Our 
main results are based on the first measure, which in our view is the natural one in this 
context. A sensitivity analysis of the two different ways of defining parity shows no 
significant difference in the final results (see Appendix Figure A). 
 
 
2.3 Unknown parents 

The number of children with unknown parents was 26,587 in total for unknown fathers, 
and 5,285 for mothers. This is equivalent to a share of 0.1%−0.75% of children with 
unknown mothers throughout the years and around 1%−1.5% of ‘fatherless’ children 
for most years. The share of children with unknown fathers did, however, increase from 
2005 to 2010, ending just below 3% (see Appendix Figure B). We will return to a 
discussion of this increase. For our analysis we omitted the missing parents, since we 
had no information on neither the parity nor the age of the parent. 
 
 
2.4 Tempo-adjustment 

Our focus in this paper was on the data availability and possible differences between 
male and female TFRs.  

We will be using the classical tempo-corrections as proposed by Bongaarts and 
Feeney (1998): 

𝑇𝐹𝑅′(𝑡) = ∑ 𝑇𝐹𝑅′(𝑡, 𝑖)𝑖 = ∑  𝑖 ∑
𝑓(𝑎,𝑡,𝑖)
1−𝑟(𝑡,𝑖)

=𝑎 ∑ 𝑇𝐹𝑅(𝑡,𝑖)
1−𝑟(𝑡,𝑖)𝑖           (1) 
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where f(a,t,i) = age-specific fertility rates in year t, at age a, and parity order i. 
Denominators of this rate equal all men or women aged a at time t, regardless of their 
parity; and with 

𝑟(𝑡, 𝑖) = (𝑀𝐴𝐶(𝑡+1,𝑖)− 𝑀𝐴𝐶(𝑡−1,𝑖))
2

            (2) 

with Mean Age of Childbearing (MAC) defined as: 

𝑀𝐴𝐶(𝑡, 𝑖) =  ∑ 𝑎 𝑓(𝑎, 𝑡, 𝑖)/𝑇𝐹𝑅(𝑡, 𝑖)𝑎             (3) 

 
 

3. Results 

The first interesting aspect was the evolution of the ages at which Danish men and 
women have their children. 

Figures 1a and 1b show the age-specific fertility rates (ASFR) for men and 
women. As expected, the ASFR was somewhat higher for women in the lower ages and 
somewhat higher for men in the higher ages. Further, Figure 1a demonstrates that even 
though men have the potential to reproduce in older ages, they rarely do, and from the 
late 50s the ASFRs were close to zero. The figures also show a continuous 
postponement in age of fertility for both genders in this 31-year period. 

The male and female total fertility rates evolved in the same pattern (shown in 
Figures 4a and 4b respectively). However, the male fertility rate was consistently lower 
than the female rate because there were more men than women in the relevant age 
classes (Statistics Denmark 2013: Table 4). Going over the numbers of men and women 
in the fertile ages, there was a change between 1980 and 2010, when the difference 
between them decreased. The numbers of men and women overlapped for some ages in 
2010. However, since they were both increasing and the MAC for men on average was 
2.5 years higher than the MAC for women, there were still more men than women who 
could potentially become parents. 
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Figure 1a: Danish male age-specific fertility rates, per 1000 men 

 
 

Figure 1b: Danish female age-specific fertility rates, per 1000 women 

 
 
The key tool in the Bongaarts-Feeney correction is the parity-specific MAC, which 

we review in Figures 2a and 2b. 
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Figure 2a: Danish male mean age of childbearing (formula 3) 

 
 

Figure 2b: Danish female mean age of childbearing (formula 3) 

 
 
Figures 2a and 2b illustrate how the MAC increased over the period 1980 to 2010. 

At each parity men were in general a few years older than women when becoming 
parents. For both men and women the first five parities have a smooth curve, but the 
curves for parity 6 and above were very uneven due to the small amount of data. 
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However, there was indication that the increase in MAC for men might be leveling off 
by the end of the period. 

This was more apparent when comparing MAC for all parities for men and 
women. 
 
Figure 3: MAC for all parities for men and women 1980−2010 

 
 
Figure 3 shows the MAC for all parities of both men and women throughout the 

period and how the distance between MAC for men and women decreased. At the 
beginning of the period the age difference was around 3.2 years (with a maximum of 
3.24 years in 1980), whereas the age difference was around 2.5 years in the later years 
(with a minimum of 2.49 years in 2010). 

From this, we calculated the Bongaarts and Feeney tempo-adjusted fertility rates 
(TFR’) and compared them with the TFRs. 

Figures 4a and 4b show the TFR and the TFR’ for men and women. For men, the 
figure shows how the tempo-effect was negative for most years. This negative 
difference was especially evident for the years 1983 and 1993, where the difference 
between TFR and TFR’ was around 0.34. By contrast, for the more recent years the 
difference between the TFR and the TFR’ decreased, and in year 2007 the tempo-effect 
was (slightly) positive. 

For women, the tempo-effect was similarly negative. This occurred for all of the 
years, with the largest negative effect around 0.34 at the beginning of the period. The 
tempo effect diminished for the later years, with the smallest negative effect at 0.09 in 
2008. 
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Figure 4a: TFR and TFR’ in Danish men (formula 1) 

 
 

Figure 4b: TFR and TFR’ in Danish Women (formula 1) 

 
 
In general, both the TFR and the TFR’ had similar patterns for men and women. 
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behavior, and, looking at the similar results for women, this might also be their future 
development. 

Finally, a referee pointed out that the parity of the father is not necessarily the 
same as parity of the mother. To consider a possible ‘recirculation’ of parents, we 
acquired further tables from the Fertility Database of Statistics Denmark, combining 
fathers and mothers. From there we constructed cross tables of births by father’s parity 
and mother’s parity for selected years (see Appendix Tables A−D). The cross tables 
show how the share of children of the same parity of mother and father was constant 
throughout the period (approximately 84% in 1980, 83% in 1990, and 84% in 2000 and 
2010). In general, there was slightly more evidence of recirculation for fathers than for 
mothers. However, considering only parities 1 and 2 (as most have only 1 or 2 
children), the recirculation of mothers was slightly larger than for fathers. Our 
conclusion is that the share of children of equal parity of father and mother is 
remarkably large and stable over the period and therefore has no significant effect on 
the found tendencies. 
 
 
4. Discussion 

The results show how male fertility and female fertility in Denmark have developed 
over the last three decades. 

The share of missing data was very low. The frequency of missing mothers was 
fairly stable and under 0.5% for most of the years. The increase in missing fathers could 
have several explanations. One reason could be an increase in the number of single 
women having children using semen donation (married and cohabiting women having 
children using semen donation will be registered with the woman’s partner as the 
father). Only very recently has the Danish Fertility Society (2014) been able to gather 
reliable statistics in this area: 489 children were expected to be born by single mothers 
by choice in 2013. This is approximately 10% of all children born from assisted 
reproduction, equivalent to less than 1% of all children born in 2013. The share of 
missing fathers in our data ranged from 1.5% to 3% by the end of our study period 
(2005–2010). Thus, roughly one-third to two-thirds of all missing fathers could be 
explained by single mothers using semen donation by choice – if the share of 1% can 
reasonably be assumed to apply to the period 2005−2010. However, these numbers will 
of course have to await verification during the coming years. Other contributing factors 
could be an increasing number of women deciding to become single mothers involving 
sexual intercourse with a man, and a delay in reporting paternity, thus generating a 
temporary increase in unreported fathers towards the end of the period. 



Nordfalk, Hvidtfeldt & Keiding: TFR for males in Denmark – calculation and tempo-correction 

1430 http://www.demographic-research.org 

Since we know neither the age of the missing parents nor the parity of their 
children, we cannot know the effect of the missing data.  Fortunately the frequency of 
missing data is low throughout the period.  

We chose the original approach by Bongaarts and Feeney (1998) for our tempo-
correction, despite serious criticism of this approach (e.g., van Imhoff and Keilman 
(2000); Kohler and Ortega (2002); Bongaarts and Sobotka (2012)). Our main 
motivation was that the primary purpose of this short paper is to present proof of the 
concept that tempo ‘correction’ can also be performed for men, at least in Denmark, and 
secondly, as far as we know, at the moment there is no generally accepted alternative 
calculation. We did consider using the modification by Bongaarts and Sobotka (2012). 
However, although the concrete performance of this modification in their presented 
example was more satisfactory, it suffers from the difficulty that births of order i+1 are 
assumed independent of births of order i.  

Returning to the results, for Danish men both the ASFR and the MAC stabilized 
towards the end of the studied period, and accordingly the TFR and the TFR’ converged 
during the years 2004 to 2010. In other words, the postponement of births for men 
seems to be about to end. For females the picture was somewhat different. Reviewing 
the ASFR for women, it appeared that the postponement of childbearing is still ongoing 
and the spacing between the unadjusted TFR and the tempo-adjusted TFR’ is 
continuing, if slightly decreasing. 

In conclusion, we have demonstrated that the Danish official statistics registers 
also allow tempo corrections of male fertility. We have discussed some concrete 
problems in this connection and presented calculations based on the classical 
Bongaarts-Feeney approach. 
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Appendix 

Figure A: Sensitivity analysis: TFR’ All & TFR’ DK 

 
 

Figure B: The share of children with missing mother / father 
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Table A: Cross table of births 1980: Percentages of children born by parity of 
parents 

 

 
Table B: Cross table of births 1990: Percentages of children born by parity of 

parents 

 

  

Parity of mother 

 
 
 
 
Parity 
of  
father 

 1 2 3 4 5 6 7 8 Total 

1 39.98 3.26 1.24 0.35 0.08 0.03 0.00 0.00 44.93 
2 3.04 31.67 1.48 0.30 0.08 0.02 0.01 0.00 36.60 
3 1.43 1.77 9.76 0.36 0.05 0.01 0.00 0.00 13.39 
4 0.43 0.63 0.51 1.96 0.10 0.01 0.01 0.00 3.63 
5 0.11 0.16 0.11 0.09 0.44 0.03 0.01 0.00 0.95 
6 0.02 0.03 0.04 0.03 0.02 0.16 0.01 0.00 0.31 
7 0.01 0.01 0.02 0.01 0.01 0.01 0.05 0.00 0.11 
8 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.05 0.07 

Total 45.02 37.53 13.15 3.10 0.78 0.26 0.09 0.05 100 

Parity of mother 

 
 
 
 
Parity 
of  
father 

 1 2 3 4 5 6 7 8 Total 

1 41.41 3.44 1.33 0.22 0.04 0.01 0.00 0.00 46.44 
2 3.09 29.56 1.53 0.39 0.07 0.01 0.00 0.00 34.65 
3 1.46 2.10 9.37 0.31 0.07 0.01 0.00 0.00 13.32 
4 0.40 0.89 0.58 1.92 0.07 0.01 0.00 0.00 3.87 
5 0.10 0.22 0.23 0.11 0.36 0.02 0.00 0.00 1.05 
6 0.01 0.06 0.08 0.05 0.04 0.13 0.00 0.00 0.37 
7 0.01 0.01 0.02 0.02 0.00 0.01 0.04 0.00 0.11 
8 0.00 0.01 0.01 0.01 0.01 0.00 0.01 0.02 0.07 

Total 46.48 36.29 13.14 3.02 0.65 0.21 0.06 0.03 100 
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Table C: Cross table of births 2000: Percentages of children born by parity of 
parents 

 

 

Table D: Cross table of births 2010: Percentages of children born by parity of 
parents 

 

Parity of mother 

 
 
 
 
Parity 
of  
father 

 1 2 3 4 5 6 7 8 Total 

1 38.84 3.02 1.36 0.27 0.05 0.01 0.00 0.00 43.55 
2 2.75 31.88 1.45 0.42 0.10 0.02 0.00 0.00 36.62 
3 1.41 2.00 10.42 0.34 0.07 0.02 0.01 0.00 14.27 
4 0.33 0.78 0.54 2.06 0.04 0.02 0.00 0.00 3.78 
5 0.11 0.22 0.17 0.10 0.49 0.02 0.01 0.00 1.12 
6 0.02 0.05 0.05 0.04 0.03 0.18 0.00 0.00 0.38 
7 0.00 0.02 0.03 0.02 0.02 0.01 0.06 0.00 0.15 
8 0.01 0.01 0.02 0.01 0.01 0.01 0.00 0.06 0.13 

Total 43.48 37.97 14.02 3.27 0.80 0.28 0.09 0.08 100 

Parity of mother 

 
 
 
 
Parity 
of  
father 

 1 2 3 4 5 6 7 8 Total 

1 39.49 2.75 1.16 0.25 0.04 0.00 0.00 0.00 43.71 
2 2.71 31.60 1.50 0.43 0.11 0.02 0.00 0.00 36.38 
3 1.58 2.00 10.62 0.34 0.08 0.01 0.01 0.00 14.64 
4 0.40 0.86 0.51 1.85 0.06 0.01 0.00 0.00 3.70 
5 0.09 0.16 0.18 0.12 0.43 0.02 0.00 0.00 1.01 
6 0.03 0.05 0.05 0.03 0.03 0.10 0.00 0.00 0.30 
7 0.01 0.02 0.02 0.02 0.02 0.01 0.05 0.00 0.15 
8 0.00 0.03 0.00 0.01 0.01 0.01 0.01 0.03 0.10 

Total 44.31 37.48 14.04 3.05 0.79 0.18 0.09 0.04 100 
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