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Abstract
In recent years, interest in the welfare levels of ancient economies has increased considerably, partly
in a quest to find the origins of present-day income differences. A popular method for calculating
income differences is the use of subsistence ratios that indicate whether the wage of an unskilled
male labourer is sufficient to purchase enough products and services to maintain his family. In this
paper, we present new estimates for the southeastern part of Han China and modify existing
estimates for the eastern half of the Roman Empire (Egypt and Syria) and Babylonia to make them
comparable. We find that the agricultural regions of Egypt and Babylonia experienced substantially
lower subsistence ratios than Syria and southeastern Han China. We find that the main reason for
the difference was that unskilled male workers belonged to the higher income brackets in
southeastern Han China and Syria. This finding can be explained by the small group of free wage
workers in these societies, combined with excess demand for this type of labour in the Eastern
Roman Empire and southeastern Han China.
Keywords: Welfare, ancient economies, standard of living, income distribution, economic growth,
China
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Welfare in ancient economies is rapidly becoming a field of heated scholarly debate, partly driven by
the continuing incentive to trace present day income differences back to their historical roots.
Whereas one influential branch of the literature initially located these origins in the Industrial
Revolution, followed by another one focussing on the Early Modern and Medieval periods,2 over the
past decade a third one has extended this debate to ancient economies.3 Indeed, studying income
differences in antiquity tells us not only that income differences are persistent over time, but that
they are crucial in explaining the global trade patterns and investment possibilities considered to be
paramount in shaping economic development in later centuries.
Most studies based on per capita gross domestic product (GDP) seem to agree that its value
was lowest in the agricultural regions of Babylonia and Egypt.4 Yet debates on the income levels of
the other major empires continue, with various authors claiming that (parts of) the Roman Empire
were richer than Han China,5 and others claiming that China was at the economic forefront.6
Nevertheless, these conclusions remain vague for various reasons. First, per capita GDP, representing
the average income in society, can be highly skewed in terms of income distribution if a few rich
people earn very large incomes. In such a society, the mean income tells us little about the earnings
of the majority of the population. Second, GDP generally refers to marketed products, thus ignoring
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home production, which made up the largest share of the economy in antiquity. Finally, GDP uses
current purchasing power parity (PPP) to compare incomes across countries, and projects it
retroactively using some price index. As recent research has shown, such an approach may lead to a
bias even when going back just a few decades, let alone to antiquity.7
For these reasons, the so-called subsistence ratio has become popular within the field of
economic history. In this method, the cost of acquiring a basket of vital goods for one household –
other foodstuffs in addition to grain, as well as clothing and housing – is compared to the income of
an unskilled male labourer. The wage is divided by the price of this basket of goods to obtain the
subsistence ratio; i.e., the proportion of an unskilled male labourer’s wage that he needs to purchase
enough food and services to maintain his household. When the ratio is 1, the labourer can purchase
just enough food and services to maintain his family, whereas a higher ratio represents a surplus and
a lower ratio implies a deficit.
This subsistence ratio has been widely applied in studies of medieval and early modern
periods around the world but, with some exceptions, has yet to find its way into ancient history.8 This
is partly due to the denial by historians of the ancient world of the existence of a labour market, an
argument that renders wage data unreliable. This view, starting with the work of Karl Polanyi and
later popularized by Moses Finley in the field of ancient history, has been dominant over the past half
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century.9 For example, motivated by the Finleyan idea of traditional societies, Keith Hopkins claimed
that ancient Rome was a slave society without a labour market.10 However, this theory has been
rejected by various authors who increasingly find signs that labour markets, which included a
substantial share of free hired labour, did indeed exist.11 If Roman society can be regarded as having
had at least a partly free labour market, this arguably applies even more to contemporaneous
empires where the proportion of slaves was even lower. As Scheidel noted, whereas the percentage
of slaves in the Roman Empire might have been close to 10%, in Han China this number amounted to
ca. 5%.12 Likewise, Bagnall and Frier estimated a maximum of 10% for Egypt, while Jursa concluded
that the percentage of slaves in Babylonia must have been “small”.13
Since four important regions in antiquity (the Eastern Roman Empire [Egypt and Syria],
Babylonia and Han China) had, at least in part, a working labour market, it is relevant to use the
subsistence ratio to elaborate on the literature on income differentials by comparing unskilled male
labourers’ wages across these regions. Indeed, this method has several advantages besides
remedying the above-mentioned disadvantages of using GDP. First, the subsistence ratio compares
the income of an unskilled male worker, which is argued to have been roughly identical in terms of
technology and skill content across regions before the nineteenth century. Second, the ratio makes it
possible to directly compare the absolute values of incomes across regions using comparable baskets
of goods and services.14
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The remainder of the paper is structured as follows. In the following section, we review the
literature on the subsistence ratios for an adult male unskilled labourer in the Eastern Roman Empire
(Syria and Egypt) and Babylonia, and provide corrections to the estimates to make them comparable
across regions. In the second section, we deal with new data on the southeastern part of Han China
ca. 100 BCE. Because some people might have lived above a bare subsistence level and thus might
also have purchased more expensive products and services, in the fourth section we follow the
literature in expanding the subsistence ratio to include such products, resulting in an estimate of the
so-called respectability ratio. Defined as a subsistence basket with the addition of more costly
products, the respectability ratio is important because it not only tells us something about the
consumption pattern of those above a bare subsistence level (the foodstuffs of more affluent classes
might be relatively more expensive than subsistence foods), but also suggests that there was
sufficient room for alternative expenses such as children’s education, employing teachers or hiring
labour.15 It also improves the price basket, thus generating more accurate comparisons of incomes
across regions for labourers living above the bare subsistence level. In the fifth section, we compare
our estimates and find higher subsistence ratios in southeastern Han China and Syria. We also find
that the income position of unskilled male labourers in the income distributions of these regions is
higher. In other words, average incomes diverged less than those of unskilled male labourers.
Because the skill content of the latter was roughly similar, this finding implies that there was a local
excess demand for unskilled labour in southeastern Han China and Syria.

The subsistence ratio in the Eastern Roman Empire (Syria and Egypt) and Babylonia
As pointed out in the introduction, several studies have already dealt with the subsistence ratio for
the Eastern Roman Empire (Syria and Egypt) and Babylonia. However, the way that they are
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constructed renders comparison difficult, if not impossible. Hence, in this section we re-calculate the
subsistence ratio for these three regions by applying modifications of earlier approaches. Before
turning to the details of the estimates in these three regions, we need to address several general
issues regarding the calculation of the subsistence ratio.
First, it is necessary to obtain the annual wage of an adult male unskilled labourer, although
most wages are given per day or month. Hence, in the literature it has become standard practice to
assume 250 working days per year, and we follow the same approach. Second, it is important to
calculate how many goods and services should be considered as basic. Most studies to date have
constructed a basket of goods for one adult person that amounts to about 1,940 kilocalories (kilo
[=1000] calories) and ca. 60–70 grams of protein per day.16 However, following the suggestion of
Robert Allen, in this paper we construct a basket that is equivalent to roughly 2,100 kcalories, in line
with the World Bank Poverty Line and the USDA food security line.17 Third, to calculate the amount
spent per household, we need to multiply the per capita basket by the number of household
members. Rather than assuming the conventional three adult equivalents per household (i.e., a man,
a woman and two children), we again follow Allen in assuming four adult equivalents per household
to allow for more children and other household members (such as elderly grandparents), which
better reflects the historical evidence.
A final general issue concerning this method is that it ignores income from other household
members (e.g., wife and children). This may be important because it is possible that other family
members were more active in earning a wage in some regions than in others. Hence, calculations
based simply on male incomes might obscure a global comparison of well-being. In the literature, the
solution has been to simply ignore this problem, as few observations of female and children’s
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incomes exist. However, some data are available. According to ration lists from Babylonia from the
fifth century BCE, female temple dependents earned rations of 45 litres of barley a month compared
with 65 litres for men (i.e., 75% of a man’s income).18 Even though not all women would have earned
a wage, this implies a significant contribution to the subsistence ratio of the household. Something
similar might also apply to Han China. Indeed, Allen claims that women’s work could have
contributed significantly to the household budget in China, a point also made by both Li and
Pomeranz. 19 We do not, unfortunately, have many observations on female wages during the Han
dynasty. The only data point available for the Han period indicate that a female maid earned ca. 300
wuzhuqian (a coin of 0.125 grams of silver) per month,20 suggesting an income of about 60% of the
wage of a male labourer. Likewise, Yin estimated that in the Han Dynasty, a female weaver could
earn about 70% of a male wage.21 These figures show that even though other family members must
have made a substantial contribution to household incomes, the contribution as a proportion of a
male wage was roughly identical across regions. Because omitting these data will not bias a crossregional comparison, we follow the standard in the literature and consider only male subsistence
ratios.22
With the above considerations in mind, we can now turn to the estimates of the male
subsistence ratios for ancient societies available from secondary sources. The data for Babylonia are
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the most straightforward and can be obtained directly from Reinhard Pirngruber’s research.23 Based
on sparse wage and more abundant price data, he arrives at a subsistence ratio of 0.71 for the sixth
century BCE and, by extrapolation, 0.9 for around 140 BCE and 0.51 around 110 BCE (see Table 1).

Table 1. Bare bones basket in sixth century BCE Babylonia

Quantity per person
per year

Grams of silver per Spending
unit
share

Nutrients/day Protein/day

Barley

191 l

0.12

29.81%

1,117

32

Dates

112.5 l

0.06

8.45%

705

6

Sesame

21.6 l

0.62

17.80%

240

17

Meat

5 kg

1.87

12.46%

30

9

Cress
Cotton
(wool)

12 l

0.25

4.00%

5 minas

2.33

15.57%

Fuel
House
Rent

2MBTU*

2.74

6.90%

7.94

5.00%

74.88

100%

2,092

64

Total
Unskilled monthly wage (grams
of silver)

17.8

Subsistence ratio
0.71
Source: Pirngruber, ‘The value of silver’.
* MBTU= 1000 British thermal units (BTU, equal to ca. 1055 joule).

Data for the Roman Empire is derived mainly from Allen’s study, which was based on Diocletian’s
price edict from ca. 300 CE.24 However, we need to state three caveats. First, as Meißner pointed out,
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rather than focussing on the Roman Empire as a whole, the Diocletian edict seems to have been
directed primarily at the eastern half of the empire, meaning modern day Syria, during a time of
economic expansion triggered by increased demand.25 In the following discussion, therefore, we
refer to Syria rather than regarding these findings as representative of the ‘Roman Empire’. Second,
as stated above, we raise the consumption level of the staple grain to almost 2,100 kcalories per
capita for a family consisting of four adult equivalents. This entails an increase in the staple crop
(wheat) from 172 to 190 kg (see Table 2). Third, we adapt the data on prices and incomes for the
Roman Empire, discussed by Allen on the basis of Diocletian’s edict on maximum prices. We stress,
however, that due consideration was given to Scheidel’s criticism that Allen overestimated the wages
for the edict because the food rations were probably smaller. Furthermore, figures based on such
rations should be divided by 365 days instead of 250 because people need to eat every day;
consequently, the earlier subsistence ratio was overestimated by a third.26 Again, it is worth noting
that the edict aimed to establish a price ceiling; hence, it has been argued that commodity prices
(and services) may have actually been significantly higher than stipulated and the edict was intended
to bring them down (and wages may have been significantly lower than stipulated with the edict
aiming to provide an increase). There is, however, evidence that the prices of the edict provide a
fairly accurate reflection of reality, at least in the short and medium term.27 Nevertheless, in Table 2
we also include a minimum and maximum estimate for the subsistence ratios under the assumption
that actual prices were 10% higher and actual wages 10% lower. Whereas the value of 0.78 follows
directly from our estimates, 0.65 is a minimum value under the assumption that wages were 10%
lower and prices 10% higher than stipulated.
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Table 2. Bare bones basket in Roman Egypt 100 CE and 230 CE, and according to the edict of
Diocletian, ca. 300 CE
Egypt, ca. 100 CE
Quantity
per
person
per year
Wheat

190 kg

Grams
of silver
per unit

Egypt, ca. 230 CE

Grams
Spending of silver
share
per unit

Syria, ca. 300 CE

Grams of
Spending silver per
share
unit

Spending
share
Nutrients/day Protein/day

0.20

37.8%

0.22

35.8%

0.39

61.6%

1,775

55

Beans/peas 20 kg

0.19

3.7%

0.51

8.7%

0.41

6.8%

187

14

Meat

5 kg

1.51

7.4%

1.47

6.2%

1.29

5.4%

34

3

Olive oil

5l

2.74

13.4%

2.83

12.0%

1.16

4.8%

112

0

Soap
Cotton/
linen

1.3 kg

2.72

3.5%

3.85

4.2%

1.16

1.3%

3m

5.13

15.1%

5.61

14.3%

4.03

10.1%

Candles

1.3 kg

2.72

3.5%

3.85

4.2%

1.16

1.3%

Lamp oil

1.3 l

2.72

3.5%

2.82

3.1%

1.16

1.3%

Fuel

2MBTU*

3.72

7.3%

3.85

6.5%

1.59

2.6%

5.11

5.0%

5.90

5.0%

6.02

5.0%

102.14

100%

118.07

100%

120.31

100%

2,108

72

House rent
Total
Unskilled monthly
wage (grams of
silver)
Subsistence ratio

18.46

22.13

31.43

0.55

0.56

0.65–0.78

Sources: Allen, ‘How prosperous were the Romans?’; Scheidel, ‘Real wages in early economies’, Pirngruber,
‘The Value of Silver.’ Modifications as described in the text.
*MBTU=A measure of energy that is 1,000 BTU (equal to ca. 1,055 joules).

For Roman Egypt, we use the work of Scheidel as a basis,28 but with two modifications. First,
as for the Roman Empire, we increase wheat consumption to 190 kg per annum to reach 2,100
kcalories. Second, our price data are expressed in grams of silver. Because we witness a doubling of
prices in Egypt between ca. 100 and 230 CE, this adjustment makes it difficult to convert the data for
230 CE into grams of silver (even though this obviously does not affect the subsistence ratio).29 To
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convert into silver, we follow Harl, who shows that the number of grams of silver per drachma
declined from 0.55 in 100 CE to 0.40 grams ca. 230 CE.30

The subsistence ratio in southeastern Han China
Thus far, we have focussed on modifying existing estimates. However, we still lack the subsistence
ratio for the fourth major empire, namely Han China. In choosing the contents of the subsistence
basket for Han China, we focus on the Western Han Empire (206 BCE–9 CE) because the years around
100 BCE provide us with the most abundant and best quality price data. Although commonly called
‘Western Han’, this empire was located in southeast and central China, and we have therefore tried
to obtain estimates that are representative for the southeastern region of this empire.
To construct our basket of products and services, we use the weights of the basket for
Canton (present day Guangzhou) in southeastern China in 1757, proposed by Allen et al.31 It is
important to stress that the Canton basket assumed that rice was the main staple, while
consumption patterns of that region were perhaps different during Han times. However, based on
archaeological evidence, Huang32 showed that during the Han dynasty there was a clear division in
which people in the northern provinces ate mainly millet, sometimes with wheat and barley added,33
while rice was the predominant crop in the southeast, as it was in 1757. Hence, rice is added to our
basket as the preferred staple grain for the southeastern regions of Han China.

30
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University Press, 1996, pp. 98.
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33
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The relatively scarce price data available for the basket are nicely presented in three separate
studies. The first source is Leping Wen,34 who systematically collected price and wage data from a
wide range of secondary works that cited material derived from sources ranging from contemporary
texts to graveyards and wooden slips (Hanjian). Bamboo wood slips were found in great numbers in
Juyan, a fortress at the Great Wall (Gansu province, in central China) and covered the period 102
BCE–30 CE. These slips were mainly administrative and financial records left behind by officials and
troops. The second work, by Helen Wang, presents the Juyan data in a more comprehensive
fashion.35 The final pertinent study is by Ding,36 who, like Wen, attempted to provide an overview of
the sources of prices in the Han Dynasty.
Undeniably, most of the data for the ca. 100 BCE period were derived from the Juyan woodslips, with only a relatively small proportion derived from other sources. This immediately begs the
question of what sort of prices were recorded in the official documentation in one of the border
provinces. Given that this source contains the prices of a wide variety of products, mainly
consumables, and that we sometimes find references to trade conflicts, it seems plausible that these
prices were indeed retail prices. This impression can be corroborated by comparing the prices in
Dunhuang (Gansu), published by Wen,37 with those of the wood-slips from Juyan located in the same
province. Both datasets give comparable prices for rice, millet and chicken, providing evidence that
the Juyan data were indeed actual market prices.
With this in mind, we can move towards the construction of a subsistence basket. The price
of rice, the most important product in our consumption basket, shows some fluctuations, but on
average the cost was lower in the rice producing southern provinces (roughly five wuzhuqian per litre

34
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37
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in the south versus ten in the northern provinces).38 This estimate can be confirmed using the Shihchi (historical record) of China compiled by Ssu-ma T’an (early second century BCE) and his son Ssuma Ch’ien (ca. 145–ca. 86 BCE), which discusses the history and economy of China from its beginning
as a recognizable state until about 100 BCE. It contains a price list for the period around 100 BCE,
which compares the quantity of various goods that can be purchased for 200,000 wuzhuqian.39 As
argued by Sadao, one may conjecture from this price list that the average price of a litre of grain
around this time was five wuzhuqian, which matches nicely with the five wuzhuqian per litre from
other sources. As a litre of rice equals about 0.89 kg, this translates to 5.6 wuzhuqian per kg.40
In one sense, obtaining price data for products other than rice is simpler because there is less
information and there does not seem to have been the same distinct regional variation. Beans were
priced at 2 wuzhuqian per litre41, or 2.7 wuzhuqian per kg. For meat we use a price of 26.4 wuzhuqian
per kg. Innards were even less expensive; for example, 1 kg of tripe cost 12 wuzhuqian.42 However, a
significant lack of data (as in the case of cooking oils) renders assessment much more difficult. Hence,
we focus on animal fat instead, which was also commonly used for cooking purposes, with a price of
around 40 wuzhuqian per kg, or 36 wuzhuqian per litre.43 We have no direct information for soap;
however here we can again use animal lard as a proxy, with a value of 40 wuzhuqian per kg.
Textiles are rather more controversial because there are many different refinements, ranging
from rough hemp to refined silk. Obviously, as Wen argues, income levels created differences; for
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instance, even though ordinary people were allowed to wear silk, not many could actually afford it. 44
The most common material for clothing among the less affluent strata of society was hemp. Cloth
cost about 43.4 wuzhuqian per metre,45 which also matches nicely with the 54 wuzhuqian per metre
commonly found in the Juyan data from Wang.46 Yet there remains a question regarding the quality
that this cloth represented. Fortunately, the Shih-chi also provides us with evidence on this point. It
shows that a metre of rough cloth cost about the same as six litres of rice, about 30 wuzhuqian. This
suggests that the estimate of 43.4 probably refers to average quality clothing at best.
No direct observations can be reported for candles and lamp oil. However, following the
literature on subsistence baskets, animal fat may be a fair approximation for both products,47 with a
value of 40 wuzhuqian per kg, or 36 wuzhuqian per litre. As regards fuel, the price of wood was quite
expensive; the price of 23.5 wuzhuqian per chi (a measure of length of 23.1 cm) is equivalent to at
least 2 to 3 litres of rice. High as this seems, the ca. 2,000 wuzhuqian for a wooden coffin suggests
that even after subtracting labour costs, wood was indeed quite expensive.48 The most common
source of fuel was thus simply straw from the fields,49 which was considerably cheaper at 8.5
wuzhuqian per su bundle (approximately 15 kg), or roughly 0.57 per kg. One kg of rice straw provides
about 14,350 BTU (ca. 1055 joules) 50, which means a price of 39.7 wuzhuqian per MBTU (1000 BTU).
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Table 3. Subsistence basket in the Han dynasty, 100 BCE, in Southern China

Rice

Quantity per person per
year
187.4 kg

Beans/peas

20 kg

Meat

3 kg

Cooking oil

3l

Soap

1.3 kg

Cotton/cloth

3m

Candles

1.3 kg

Lamp oil

1.3 l

Fuel

3MBTU*

Product

Grams of silver per
unit

0.70
0.34
3.30
4.50
5.00
5.43
5.00
4.50
4.96

Rent

Spending
share
60.5%

Calorie
s

Grams of
protein

1,838

52

3.1%

187

14

4.6%

8

2

6.2%

67

0

2,100

68

3.0%
5.0%
3.0%
2.7%
6.9%
5.0%

Total

100%

Unskilled monthly wage

62.50

Subsistence ratio

0.87

Note: Weights basket from Allen et al. (2011, Table 3), with rice adapted to match 2,100 kcalories; for the
remainder, see the text.
*1,000 British thermal units (BTU, ca. 1055 joules).

All prices, converted into grams of silver using a ratio of 0.125 grams per wuzhuqian,51 are
reported in Table 3. However, to arrive at the subsistence ratio, we still need to add the wage of an
unskilled male labourer. We assume a wage of 62.5 grams of silver for Han dynasty China around 100
BCE, which was equal to about 500 wuzhuqian per month, about the same as a soldier’s wage.52 One
might argue that a soldier’s wage is not representative of that of a labourer. Nonetheless, Sun53
provides evidence that a soldier’s wage can be taken as representative by showing that the daily
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wage of a soldier was about equal to the daily cost of transporting 39.5 kg of salt (not using a wagon)
– a task that could be performed by any ‘unskilled worker’.

Respectability ratios in antiquity
So far, we have discussed the subsistence ratio, i.e., the cases in which the wage of an unskilled male
labourer could sustain a hypothetical family consisting of four adult equivalents. One can assume,
however, that richer individuals would have bought greater quantities and higher qualities of goods
and services. Therefore, as outlined in the introduction, it is important to add more of these goods
and services to the subsistence basket not just to improve the comparison across countries in terms
of consumer baskets, but also to assess the possibility of unskilled labourers purchasing more goods
and services such as education, which may be crucial for economic and institutional development.
Obviously, for historical periods there is often a lack of more detailed data, especially on
services. Hence, in the welfare ratio literature, the so-called ‘respectability ratio’ is usually calculated,
which aims to cover more luxurious goods and services by adding more, and more expensive, basic
products. In addition to assuming a greater consumption of cloth, the main differences from the
subsistence basket are the inclusion of bread, wine, meat and dairy products.54 Given the increase in
consumption compared with the subsistence basket, these so-called respectability ratios are lower
than the subsistence ratios. Because the prices of ‘luxury products’ may vary strongly among regions,
the resulting ‘respectability ratios’ may also differ.
Although a lack of data prevents propositions for Babylonia, it is possible to obtain data
pertaining to the respectability basket for the Eastern Roman Empire (Syria and Egypt) and the
southeastern part of Han China. For Egypt and the Roman Empire, the evidence for the extended
consumption basket comes from the same sources, with the same modifications, as outlined in the
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second section. The most important difference is the inclusion of some dairy products and wine, and
higher meat consumption.
Table 4. Respectability basket in Roman Egypt 100 CE and 230 CE, and Syria 300 CE
Egypt, ca. 100 CE

Egypt, ca. 230 CE

Syria, ca. 300 CE

Quantity
per
person
per year

grams
of silver
per unit

Spending
share

grams of
silver per
unit

Spending
share

Grams of silver
per unit

Spending
share

Nutrients/da
y

Protein/day

Bread

182 kg

0.22

19.0%

0.27

20.0%

0.39

31.8%

1,378

56

Beans/peas

52 l

0.05

1.1%

0.20

3.7%

0.41

8.4%

160

10

Cheese

5.2 kg

2.06

4.4%

2.21

4.2%

1.29

2.6%

53

3

Eggs

52 items

0.12

2.6%

0.13

2.4%

0.05

1.1%

11

1

Meat

26 kg

2.06

22.2%

2.21

20.8%

1.29

13.2%

178

14

Oil

5.2 l

2.49

5.4%

2.83

5.3%

1.16

2.4%

104

0

Wine

68.25 l

0.48

13.6%

0.45

11.2%

0.77

20.8%

212

2

Soap

2.6 kg

2.50

2.7%

2.84

2.7%

1.16

1.2%

Cotton/linen 5 m

5.60

11.6%

6.75

12.2%

4.03

7.9%

Candles

2.6 kg

2.50

2.7%

2.84

2.7%

1.16

1.2%

Lamp oil

2.6 l

2.50

2.7%

2.84

2.7%

1.16

1.2%

Fuel

5 MBTU*

3.42

7.1%

3.88

7.0%

1.59

3.1%

Rent

12.06

5.0%

13.80

5.0%

12.68

5.0%

Total
Unskilled monthly wage
(grams of silver)

253.30

100%

28,980

100%

266.35

100%

2,096

86

18.46

22.13

31.43

Respectability ratio

0.22

0.23

0.29–0.35

Sources: see Table 2 notes.
* 1,000 British thermal units (BTU, equal to ca. 1055 joules).

For the southeastern area of Han China, we calculate the respectability basket by including
more luxurious commodities such as wheat flour, fish, and eggs. We also include fish as a
replacement for meat in the Chinese respectability basket, as suggested by Allen et al.,55 because its
relative price was much lower in southeastern Han China than in Diocletian’s edict, where fish was
double to quadruple the price of beef. The price for wheat flour is not directly given for this period,
although wheat cost around 4.5 wuzhuqian per litre,56 i.e., 5.8 wuzhuqian per kg. Given that in 1900
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Wen, Qinhan Dynasty price research; Wang, Money on the Silk Road.
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CE, the price of 1 kg of wheat flour was around 1.55 times higher than that of wheat,57 and assuming,
argumenti causa, a stable ratio over time, we set the price of wheat flour at 8.95 wuzhuqian per kg.
For fish, we find a price of about 3+ dou, equivalent to more than 6 litres of grain for 30 fish (Wang
2004). This implies a minimum of about 2 wuzhuqian per fish, or 4 wuzhuqian per kg. Likewise, in
another observation we find that 30 fish cost
Table 5. Respectability basket Han dynasty 100 BCE in southeastern China

Product

Quantity per
person per year

Grams of silver
per unit

Spending
share
Nutrients/day Protein/day

Rice

122 kg

0.70

26.0%

1,210

25

Wheat flour

14 kg

1.12

4.8%

130

5

Soy beans

38 kg

0.34

3.9%

433

38

Meat

16 kg

3.30

16.1%

110

9

Fish

7 kg

0.90

1.9%

25

4

Eggs

52 pieces

0.06

0.9%

11

1

Rice wine

41 k

1.25

15.6%

151

1

Edible oil

1l

4.50

1.4%

24

0

2.6 kg

5.00

4.0%

2,094

83

Soap
Linen/cotton

5m

5.43

8.3%

Candles

2.6 kg

5.00

4.0%

Lamp oil

2.6 kg

4.50

3.6%

3 MBTU*

4.96

4.5%

34.61

5.0%

Fuel
House rent
Total

100%

Unskilled monthly wage

62.5

Respectability ratio

0.57

*1,000 times a British Thermal Unit (BTU, ca. 1055 joules).
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about 100+ wuzhuqian;58 i.e., 6.6 wuzhuqian per kg. This means a minimum price of about 0.83
grams of silver per kg, which we round up to 0.9 grammes of silver per kg of fish. This suggests that
fish was considerably cheaper than meat, which is still the case in China even today. Unfortunately,
we do not have evidence for eggs, and therefore assume that the ratio of eggs to meat was the same
as in Canton in 1750. Finally, rice wine is abundantly recorded. According to Wang,59 the rate of
exchange was roughly one litre of wine for two litres of grain, i.e., 10 wuzhuqian per litre, a value
confirmed by Wen.60
The findings regarding the products in the respectability basket yield two conclusions. First,
there were no major changes in the relative positions of Syria and Roman Egypt. Accordingly, the
relative price differences between subsistence and respectability baskets in both regions of the
eastern Roman Empire were roughly stable. Second, even though the respectability ratio for the
southeastern regions of the Han Dynasty is significantly higher than those of the Roman areas, it is
not disproportionately so, considering the respective subsistence ratios. This suggests that in the
ancient societies considered in this paper, the relative prices of the more luxurious products
contained in the respectability baskets were similar.

Comparing welfare levels
In the previous sections, we dealt with the evidence regarding the welfare of common labourers in
four major regions of the ancient world: southeastern Han China, Babylonia in the sixth and second
centuries BCE, Roman Egypt and Syria, from the perspective of the edict of Diocletian. Labourers
clearly had the lowest welfare ratios in Roman Egypt around 100 CE and Babylonia in the Parthian
period (early first century BCE), at 0.55 and 0.51, respectively. Around 300 CE, labourers in Syria
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seem to have been considerably wealthier, with a subsistence ratio interval of 0.65–0.78 in a period
of favourable economic conditions. According to our results, the southeast part of Han China (100
BCE) was the most prosperous region, with a subsistence ratio of 0.87.
However, this does not tell us much about the average incomes in these societies because an
unskilled male labourer’s position in the income distribution is unknown. After all, a subsistence ratio
of 0.55 in Egypt for a male unskilled labourer versus one of 0.87 in Han China seems to be very
positive for China, but the assessment would change if this value applied (using a fictitious example)
to the top 90% of income earners in Egypt (meaning that only 10% of people were poorer than our
labourer), but to the top 10% in Han China (meaning that 90% of people were poorer). Accordingly, it
is important to obtain some insights into the relative income positions of labourers in these ancient
societies.
Such information is obviously scarce. Fortunately, Scheidel and Friesen’s work on the Roman
Empire61 provides a good starting point. They applied an income distribution to the Roman
population, both elite and non-elite, and simulated the percentage by which the population share
decreased as incomes doubled. They found a plausible drop of 66% of the population each time
wealth doubled, meaning that in an optimistic scenario, about 65% of the total population lived at or
below subsistence level (82% in a pessimistic scenario). Thus, taking the mental leap of combining
our estimate of an unskilled labourer’s wage in Syria based on Diocletian’s edict with the income
distribution cited by Scheidel and Friesen for the Roman Empire, we conclude that our labourer’s
income was in the top 28–35% of incomes, with a subsistence ratio of 0.7.
However, with the exception of Babylon, the method adopted by Scheidel and Friesen
cannot be readily applied to the other regions under discussion here because no similar information
is available. If we again take a mental leap and assume that Han China as a whole can proxy for the
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southeastern areas, for which there are no data, observations in the Han Shu (History of the Han)
and Shih-chi may be useful. Here, it is recorded that ‘the land within the Passes [occupied only] onethird of that of the empire, and the mass of its population was not more than three-tenths [of that of
the empire], in measurement of its riches it held six-tenths [of the wealth of the empire].’62 In other
words, the text suggests that 30% of the empire’s population, living on the floodplain of Shaanxi,
held 60% of the wealth. ‘Wealth’ seems to mean ‘income’ as can be deduced from the fact that both
documents frequently refer to income from land and other occupations as ‘wealth’. Combining this
information with economic theory on income distribution, we calculate the Gini coefficient, a
measure of inequality ranging from 0 (perfect equality) to 1 (perfect inequality), for the whole of Han
China and find that the minimum and maximum possible coefficients are 47.6 and 50.7.63
With the Gini coefficient, we now have the income distribution, which means we need two
more pieces of information to be able to calculate the relative income position of an unskilled male
labourer in Han China. First, we need to know the total income of the society and, given that we
already know the income distribution, we also know the income of each of the population
subgroups. There is no per capita GDP available for the Han dynasty, but we can argue, with some
level of confidence, for certain minimum and maximum numbers. Angus Maddison claimed that the
economic position of Han China was relatively low, being comparable to that of Europe in the fifth
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century CE.64 He set his per capita income measure at around 450 international dollars.65
Alternatively, it has been argued that the Han Empire was quite rich and technologically advanced.66
Because China is often considered to have reached the peak of its wealth during the Song dynasty,
we assume that per capita income during the Han could not have been more than at the beginning of
the Song dynasty, i.e., ca. 1,058 international dollars.67 Second, assuming our labourer had a yearly
income of 0.87  4  400 = 1,392 international dollars (400 dollars being the subsistence minimum),
by comparing these figures with the earlier estimated income distribution, we can calculate that our
labourer belongs to the top 6–25% of income earners in the population. However, 6% seems grossly
overestimated because it is based on an implausibly low estimate of per capita GDP. Based on the
available productivity and technological evidence,68 it seems unlikely that per capita income in the
Han was significantly lower than in the Song, so we prefer an estimate of around 20%.
The data for Babylonia are arguably the most tentative. Yet, recently, Jursa provided, based
on the method of Scheidel and Friesen69, an income distribution for Borsippa, a city southwest of
Babylon.70 According to this estimate, we may arrive at a Gini coefficient of ca. 38. Yet, since this
refers to a subordinate city, and is based on a “positive” inequality scenario, actual inequality in
Babylon is likely higher. Therefore, we try to make an alternative estimate by looking house sizes.
Indeed, as argued by Baker, the development of larger house sizes suggests that inequality increased
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considerably in the first millennium BCE.71 Unfortunately, she does not quantify this increase, but we
can use data on house sizes to obtain an indication of the possible magnitude of inequality in
Babylonia. We start by taking Baker’s categorization of houses and their sizes: ‘small houses’ (105 sq.
metres on average), ‘slightly bigger houses’ (240 sq. metres), ‘average houses’ (417 sq. metres),
‘double courtyard houses’, ‘large houses’, ‘official residences’, ‘local governor’s palace’ and ‘royal
palace’. 72 It is clear that these sizes are very large, but it is important to note that not only did they
often include yards, but also, according to written texts, that they were often inhabited by more than
one family. Indeed, it has been argued that a family of five individuals typically inhabited an area of
about 73 m2.73 So, we start by assuming that with the exception of small houses, at least two families
(i.e., ten persons) lived in each house. Therefore, we have now the approximate number of square
metres per household for every class of house, which may be considered a rough proxy for income.
Nevertheless, to calculate the Gini coefficient, we also need some gauge of the number of
people associated with each class of house. If the average house was about 417 sq. metres, the
number of houses at or below 417 sq. metres must have been 50%. The remaining distribution is
unknown, but we can make a fair guess. Because small houses would have dominated, we assume
that 20% of houses must have been ‘small’, 20% ‘slightly bigger’ and 10% ‘average’. For the top tier,
it is rather more straightforward because the share of total housing accounted for by ‘local
governor’s palace’ and ‘royal palace’ would have been close to zero. Hence, we set ‘double courtyard
houses’ and ‘large houses’ each at 20%, with ‘official residences’ at 9.9%, leaving the remainder for
palaces. The resulting house distribution must be multiplied by the number of people per type of
house (i.e. five or ten, depending on the type of house), to arrive at the number of persons by
income class.
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Now that we have both an income and a population distribution, we can estimate a Gini
coefficient of 52, which is indeed slightly above the estimate of Borsippa mentioned earlier.
However, as in the case of Han China, we need two additional pieces of information: the average
income in society and the yearly income of a labourer. The former was calculated by Foldvari and van
Leeuwen as 722 international dollars.74 A labourer’s income is calculated as 0.71  4  400 = 1,136
international dollars (400 dollars being the subsistence minimum), arriving at a ranking in the top
50% of the income distribution.
We do not have similar information for Roman Egypt75 but estimates of wealth inequality,
which are generally higher than those of income inequality, vary between ca. 40 and 80.76 Yet, in
terms of income inequality, we would expect the relative position of labourers to have been almost
identical to that in Babylonia. Indeed, Bagnall and Frier argue that about two-thirds of the village
population, excluding slaves, in Egypt earned the same as an unskilled labourer or less, with a
somewhat larger proportion of higher incomes in the cities.77 This amounts to unskilled labourers’
incomes ranking in the top 50% of the economy to which we, assuming slave income is below that of
an unskilled labourer, have to add ca. 10% slave population to arrive at a realistic estimate of
labourers ranking at about the top 40% of the income distribution in Roman Egypt.
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Table 6. Comparison of unskilled male labourers’ subsistence ratios and their relative income
positions in the economies of southeastern Han China, Babylonia and the Eastern Roman Empire
(Syria and Egypt)
China
500 BCE
100 BCE

0.87
(20%)

Babylonia Egypt

Syria

0.71
(50%)
0.51
(50%)

100 CE

0.55
(40%)
0.56
(40%)

230 CE
300 CE

0.65–0.78
(30%)

Note: the top percentage of incomes to which the male unskilled adult labourer belongs is given in
parentheses.

The results are summarized in Table 6. As mentioned above, the subsistence ratios of 0.51
(around 110 BCE) and 0.55 for Babylonia and Egypt were much lower than the 0.7 and 0.87 for Syria
and the southeastern Han Empire, respectively. However, looking at the relative positions of the
labourers in each of these four societies, we find that they made up the top 40–50% in Babylonia and
Roman Egypt, but around the top 20% in Syria and the eastern part of Han China. To phrase it
differently, even though the subsistence ratio of unskilled labourers was higher in the latter two
regions, unskilled labour ranked among the higher incomes, contrary to the situation in Babylonia
and Egypt. Hence, the income differences found by comparing subsistence ratios do not necessarily
reflect the differences in average incomes among these four societies. Indeed, average incomes (e.g.,
GDP per capita) diverged less than the subsistence ratio. Whereas the GDP per capita for Han China
(not solely the southeastern part) was ca. 750 international dollars (the average of the amounts
mentioned earlier), it was 722 dollars for Babylonia and ca. 650–700 dollars for the Roman Empire.78
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Hence, the average income differences are much smaller than the differences based on subsistence
ratios.
These differences in relative income positions are consistent with other studies from as early
as the 1920s, when Rostovcev argued that the relative position of a labourer was lower in Egypt than
in more central parts of the Roman Empire.79 What explanation can be offered for this income
differential in unskilled wages? The standard economic literature predicts income differences within
an occupation based on the skill content, job tasks and geographic location. Yet as pointed out in the
introduction, unskilled male labourers have roughly similar skills and technology contents regardless
of location. This implies that it follows from economic theory that the differences in relative income
were mostly due to regional variation; i.e., an excess demand for unskilled labour in southeastern
Han China and Syria. Nevertheless, economics does not take sufficiently into account the differential
character of ancient economies. Even though, as outlined in the introduction, the idea that ancient
economies were based purely on exchange rather than on economic rationale was incorrect, it would
also be incorrect to assume (as is often the case today) that largely free labour existed. Both the
small size of the wage economy and the excess demand for labour can influence the income position
of unskilled male labourers.
First, as regards the economic structure of ancient economies, paid labour made up a
relatively small part of the economy, so shortages easily occurred. As Rathbone (1991) pointed out,
paid workers may have made up 50–70% of labour on an estate in third century CE Egypt, but many
of them must have worked only part-time for wages.80 Similar information is available for Babylonia,
the Roman Empire and Han China.81 Among these regions, however, free wage labour may have
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been especially limited in Han China. Indeed, as Zhuang pointed out, the government tried in
particular to curb private enterprise in industry and services, thus limiting migration from agricultural
areas to cities. This surely drove up the price for the few free wage labourers, especially in urban
areas.
A second effect was the imbalance between the supply and demand of free wage labourers.
Indeed, in agricultural societies with fast population growth such as Babylonia and Egypt, the supply
of unskilled labour was higher than the demand, thus lowering their relative wage.82 In cases of
labour scarcity, however, the wages of an unskilled labourer might have been very high. For example,
as shown earlier, the subsistence ratio of unskilled labourers was high in sixth century Babylonia, a
period of almost total employment.83 We find more evidence of the effect of the demand for labour
in Babylonia, where around 305 BCE Seleucus I founded a completely new city named Seleucia on the
Tigris, replacing Babylon as the king’s city. As a new city of no less than 550 hectares, it must have
taken a massive toll on labour from nearby Babylon,84 and indeed, as indicated above, we see a very
high subsistence ratio in Babylonia around the third century BCE. We witness a much lower ratio by
the time the project was finished in the late first century BCE. The importance of excess demand
leading to a relatively high subsistence ratio is also corroborated by third century CE Syria, which was
a period of intense building activities.85 Similarly, it is suggested that labour shortage also existed in
Han China, partly because there was a great demand from labour-intensive agriculture. This was
sometimes so pressing that soldiers were summoned to add to the unskilled labour force.86
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Conclusion
Interest in income differences in ancient societies has increased recently, because they not only tell
us about persistence in income differences over time, but also supply corroborative information
about global trade and investment patterns that are deemed to have been crucial for economic
development in subsequent centuries. In calculating income differences, the so-called subsistence
ratio—the wage of one unskilled male labourer to that of a subsistence basket of goods and services
necessary for survival of his household—has become increasingly popular. Even with obvious
drawbacks, such as the omission of additional income from the wife and children, this is probably the
best available indicator by which to gauge individual-level welfare because it compares one
comparable occupation over time rather than estimating a national average such as GDP.
To existing estimates for Babylonia in the sixth and first centuries BCE, we added modified
estimates for Roman Egypt (100 and 230 CE) and Syria according to the edict of Diocletian (ca. 300
CE). We also added our own estimates for the southeastern part of the Han empire in China ca. 100
BCE. The main conclusion is that in all of these societies the subsistence ratios were substantially
below 1, and thus below the level required to maintain a family. Nonetheless, even within this low
level there was a clear divergence between agricultural Roman Egypt (around ca. 100 CE) and
Babylonia in the Parthian period (around 100 BCE), which witnessed lower subsistence ratios than
the southeastern regions of the Han dynasty and Syria.
To explain the income difference among these four regions, we also need to look at the
relative position of the unskilled labourer in terms of the income distribution. After all, it makes a lot
of difference whether a labourer belongs to the richest or the poorest group in his society. Using
some tentative measures, we find, surprisingly, that the incomes of labourers in Babylonia and Egypt
were in the top 50%, whereas those in China and the Roman Empire were in the top 20%. Hence, we
find little evidence that the higher subsistence ratios in southeastern Han China and Syria implied
substantially higher average incomes than in Babylonia or Egypt. This suggests that even though
28

individual incomes may have differed, average incomes must have been comparable. Given that
unskilled male labour is roughly comparable in terms of skill content, we speculate that the higher
relative income positions in Syria and southeast Han China can be explained by the different
structures of the ancient economy (lower share of unskilled male wage labour) and an excess
demand for unskilled labour.
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