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Abstract 
 
This paper presents estimates of the level of per capita GDP and of the distribution of income 
of preindustrial Poland. This is based on a reconstruction of a social table of the Voivodeship 
of Cracow for 1578. Our evidence indicates that income in Poland was distributed more 
equally than in contemporary Holland. However, the extraction rate in the Voivodeship was 
much higher than in the North Sea area. Furthermore, income inequality in the countryside of 
the Voivodeship was higher than inequality in Cracow. This can be linked to the demesne 
economy based on serfdom that was prevalent in the agricultural sector. Moreover, on the 
basis of trends in real wages and urbanisation levels, we project Polish GDP forwards and 
backwards in time. Our results indicate that by as early as the 15th century, Polish per capita 
GDP was below that of other Western European countries. This persisted despite a moderate 
growth of the Polish economy in the 16th century. Subsequently, due to a strong contraction, 
Poland in the 17th century became even poorer than Asian economies for which similar 
estimates are available. In the 18th century Poland recovered slightly but continued to lag 
behind the rest of Western Europe. 
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Introduction 

This paper seeks to establish how the Polish historical experience relates to the debates on 

income inequalities within and between countries in the early modern period. We reconstruct 

a social table for a part of Poland, the Voivodeship of Cracow, and on this basis also explore 

the level of per capita GDP of Poland in this period, and compare the results internationally 

between 1410 and 1910. These findings confirm the impressions provided by previous 

comparative studies of preindustrial Poland that the country lagged behind compared with 

England and the Netherlands (Mączak 1995 [1983]; Van Zanden 1999, 2001; Wójtowicz 2006; 

Baten and Szołtysek 2014). This growing apart of Poland and the North Sea region happens 

especially in the 17th and the 18th century. With this evidence we validate the hypothesis known 

as the ‘Little Divergence’, which proposes that relative income levels in north-western Europe 

increased vis-à-vis the rest of the continent through the early modern era (Allen 2001; Van 

Zanden 2001; Malinowski 2013; Broadberry et al. 2015). We also confirm the claims made by 

Milanovic et al. (2011) about the link between the level of real income and income inequality. 

We demonstrate that income inequality in the Polish agricultural sector was constrained by the 

inequality possibility frontier. However, contrary to the theoretical model proposed by Kuznets 

(1955) and in opposition to the relations identified empirically for Western Europe (for 

example for Holland by Van Zanden 1995 and for Northern Italy by Alfani and Ammannati 

2014), income in the Polish agricultural sector was distributed less equally than in the urban 

sector. We link this finding to the demesne economy based on serfdom, which defined class 

relations in the country. 

This is not the first study that tries to chart the long-term growth curve of the Polish 

economy in the early modern period (Van Zanden 2001; Wójtowicz 2006), but our 

reconstruction is based on new data and on the methodology used in similar papers on GDP in 

pre-1800 Spain (Alvarez-Nogal and Prados de la Escosura (2013), Italy (Malanima 2010) and 

Germany (Pfister 2011), making the results comparable to those of these (and other) European 

countries. The methodology uses changes in real wages and urbanisation to gauge shifts in real 

income. Thanks to recent work by Malinowski (2013), who estimated real wages in 

preindustrial Poland, we can use this methodology to make estimates for GDP per capita for 

the benchmark years 1500, 1578, 1662, and 1776. The results indicate a moderate growth in 

the economy in the 16th century, a strong contraction in the 17th century, and a stagnation in the 

18th century. In the 16th century Polish per capita GDP was already below that of Western 
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Europe. After the 17th century crisis Polish real income went down to a level below that of 

India or Japan.  

   Positioning Poland in the debate on early modern growth is one objective. The other is 

to test ideas about the determinants of income inequality. According to Kula (1976), in the 

Polish demesne economy based on serfdom most of the surplus generated by the peasants was 

claimed by their landlords. This suggests the existence of a wide income gap between the top 

and the bottom levels of Polish society, which could have resulted not only in high levels of 

income inequality but also in a high extraction rate (see: Milanovic et al. 2011 for a definition 

of the concept), particularly in the agricultural sector. Contrariwise, according to Kuznets 

(1955) and Milanovic et al. (2011), poor and agrarian societies should be characterised by 

relatively low inequality. The latter authors propose that, for every value of per capita GDP 

there exists a maximum potential inequality, determined by real income and the subsistence 

minimum below which people cannot survive. This relationship is known as the inequality 

possibility frontier. The frontier is low in poor preindustrial societies, regardless of their 

political setup, and high in rich societies. Milanovic et al. (2011) built on the ideas of Kuznets 

(1955), who famously argued that early economic growth should result in a rise in income 

inequality. The latter author argued that, due to low productivity, agriculture should be 

characterised by low levels of income inequality. Kuznets theorised that economic growth is 

related to shifts of labour from agriculture to industry that is characterised by higher 

productivity. According to his model, due to the productivity gap between the rural and urban 

sectors and the arguably higher income inequality within the more productive sector, 

industrialisation/urbanisation makes societies richer, but it also makes them more unequal 

(Kuznets 1955, 7-8). Van Zanden (1995) suggested that Kuznets’s model could be also applied 

to explain preindustrial economic growth (so-called ‘Super Kuznets’s Curve’). He 

demonstrated that, in the case of Holland, income in the Dutch agricultural sector was relatively 

evenly distributed, and that early modern economic growth went together with an increase in 

income inequality. In this paper we try to put the Polish experience into the Western European 

perspective, and investigate if (A) demesne economy based on serfdom in early modern Poland 

resulted in relatively high levels of income inequality and extraction or (B) if inequality in the 

country was constrained by the small size of its agricultural economy. We conclude that, 

contrary to Western Europe, the agricultural sector in Poland could have been more unequal 

than the urban one. Our evidence also indicates that income in Poland was distributed more 

equally than in contemporary Holland. However, the extraction rate in the Voivodeship was 

much higher than in the North Sea area. 
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 The rest of the paper is organised as follows. First, we discuss two opposing hypotheses 

regarding Polish income inequality in the early modern era. Second, we create a social table 

for the Voivodeship of Cracow for 1578. Third, we compare inequality levels in different 

sectors of the Voivodeship and juxtapose our results with other preindustrial economies. 

Fourth, we estimate the Polish GDP per capita in 1500, 1578, 1662, and 1776 and compare the 

values with what is known about real income in other countries in this period. We also propose 

a very tentative continuous series of the Polish GDP in the very long run, i.e. between 1410 

and 1910. The final section concludes. 

Hypotheses  

In this section two contrasting hypotheses regarding Polish preindustrial inequality are 

presented, one stressing economic constraints to income inequality, the other suggesting that 

political institutions and agricultural class structures determine the level of income inequality. 

We propose Hypothesis A that income inequality in Poland was relatively low, in 

comparison with other preindustrial societies, due to the low level of real income and the 

dominance of the agricultural sector. Milanovic et al. (2011) suggested a strong relationship 

between real income and the maximum feasible inequality. The authors assumed that every 

society has to ensure that the poorest classes receive enough resources for subsistence. The 

subsistence threshold is typically set at 300 1990 international, purchasing power parity dollars, 

also known as Geary-Khamis dollars (hereafter 1990$PPP), although some authors argue that 

it may be as low as 250 (Bolt and Van Zanden 2014). According to Milanovic et al. (2011) 

only surplus above the 300 1990$PPP threshold can be extracted by the elite. As a result, the 

richer an economy, the bigger the potential inequality. Building on these assumptions, 

Milanovic et al. (2011) formally defined the inequality possibility frontier 𝐺∗ as:  

 

𝐺∗ = 1− ε
μ

(μ − s)*100 (1) 

 

Where s is the subsistence minimum equal to 300 1990$PPP, μ is GDP per capita, and ε is the 

proportion of the population belonging to the upper class (the authors assume that this elite 

accounts for one per cent of the total population). 𝐺∗ is the Gini index. It ranges from zero 

(perfect equality) when GDP per capita is at the level of subsistence to 100 (perfect inequality) 

when GDP per capita approaches infinity. The most important feature of the inequality 

possibility frontier is that its relation with the GDP per caput is not linear. 𝐺∗ rises sharply at 
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the initial stages of economic growth – particularly between 300 and 1000 1990$PPP – and 

nearly plateaus thereafter (see: Figure 3). For this reason the concept is crucial for preindustrial 

economies, which are in transition between the Malthusian subsistence regime and modern 

economic growth. 

The inequality possibility frontier does not dictate that inequality should always 

increase with growth. It only means that there is little space for income inequality in poor 

societies. According to Kuznets (1955), economic growth, at its early stages, results in a rise 

in income inequality. According to his model, the urban/industrial sector is characterised by a 

higher productivity and thus greater income inequality than the agricultural one (Kuznets 

1955). Therefore, poor and agricultural societies (like preindustrial Poland) should be 

characterised by low income inequality. According to Kuznets, the higher the share of people 

working outside agriculture the greater the mean income, but also the greater the inequality 

(Kuznets 1955, 7-8). Inequality is expected to diminish after the point when a sufficiently high 

share of the labour force has moved to the secondary sector and, as a result of economic growth, 

relative incomes of the poorest industrial workers have increased and thus narrowed the income 

gap within the sector (Kuznets 1955, 17). This is the second phase of the well-known ‘inverted 

U-curve’ that was proposed by Kuznets. We will assess how well Kuznets’s ideas relate to the 

Polish case by comparing income inequality in the agricultural and the urban sectors of the 

country. Was income in preindustrial and agrarian Poland indeed distributed relatively equally? 

Was income inequality in the urban sector indeed higher than in the agricultural one? 

 Kuznets focused on the economic mechanisms behind inequality. We are also interested 

in the impact of the institutions. In particular, we look at political privileges and agricultural 

class structures. We propose Hypothesis B that Poland had relatively high income inequality 

due to its highly unequal political structure, in which only the landed nobility had full political 

and property rights. We hypothesise that a demesne economy based on serfdom could have 

coincided with relatively high income inequality within the agricultural sector, within the urban 

sector, and between the sectors. According to Brenner (1996), the Polish landed elite unified 

their efforts and defined property rights in such a way that they would not be in direct 

competition with each other over land and labour. According to Mironov (1996), political 

dominance by the landed elite in an agricultural society typically resulted in: (1) coerced 

exchange based on non-economic force, (2) constraints on spatial mobility, (3) weak property 

rights, and (4) no free choice of occupations. Landlords profited from their position via ‘direct’ 

and ‘mediated exploitation’ (for detailed discussions of these different forms see: Kula 1976, 

Peters 1970, and Melton 1988). Regarding ‘direct exploitation’, political privileges allowed for 



-6- 
 

one-sided changes in contractual obligations by the landlords and subsequent surplus extraction 

from their tenant farmers. According to Kula (1976) and Topolski (1965), weak property rights 

in agriculture allowed landlords to enlarge their demesnes by incorporating land that had been 

previously leased to their tenant farmers, and modify the rents to extract their surplus 

production. According to this conventional knowledge, the demesne economy was based on 

the compulsory labour of the tenant farmers (corvée duties). However, Izodorczyk-Kamler 

(1990) demonstrated that the majority of Polish demesnes were also operated by paid workers. 

This labour was hired directly by the landlords or indirectly by the tenant farmers. According 

to Domar (1970), the limitations on labour migration imposed by the landlords on the peasants 

curbed wages in the agricultural sector. Moreover, according to Melton (1988, 336), who 

studied the economic implications of similar labour relations in Prussia and Livonia, tenant 

farmers were ‘labour brokers’ who hired landless agricultural labourers to fulfil their labour 

duties. Therefore, the Polish demesne economy relied partially on the mediation of the tenant 

farmers (see more on a similar system of Gutsherrschaft in Prussia: Dwyer 2013, 116). This 

might have had significant economic implications. According to our interpretation of Melton’s 

ideas, the author implicitly, although not explicitly, implies a high income gap between the 

landless workers and the farmers who took advantage of their relatively privileged position at 

the expense of the workers. Melton (1988, 336-337) places this relationship in a broader system 

of ‘mediated extraction’ proposed by Peters (1970), according to which it was the tenant 

farmers – as agents of the landlords – who exploited the landless workers. In sum, one would 

expect significant income gaps between the landed nobility, tenant farmers, and landless 

agricultural workers. 

Moreover, according to Zurimendi (2014), the same mobility restrictions also limited 

the inflow of new workers into the urban sector. This, in turn, hampered competition between 

the sectors and made urban wages relatively higher than they would have been on a free labour 

market. Furthermore, according to Chayanov (1966), Epstein (2001), and Malinowski (2014), 

serfdom commercialised production of risk-averse peasants. Surplus extraction redirected 

resources from the agricultural to the urban sector, making not only the landlords, but also the 

cities richer at the expense of the peasants. In sum, limitations on labour mobility and surplus 

extraction could have resulted in a high income gap between the urban and the rural sectors. 

Such a dissimilarity has been identified empirically for preindustrial Poland by Malinowski 

(2013). 

Regarding inequality within the urban sector, in line with Engel’s law, the richer a 

person the less the share of income he or she devotes to basic consumables. For this reason, the 
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higher the degree of extraction by the landlords the more money is redirected from relatively 

poor peasants to the landlords and the bigger the relative demand for high-value added 

manufactured products (see: Kula 1976). For this reason, a demesne economy based on 

serfdom may be correlated with a high skill-premium and income inequality within the cities. 

According to Van Zanden (2009), Poland was characterised by an exceptionally high skill-

premium, which supports this supposition. Figure 1 summarises the abovementioned ideas 

about the probable impact of demesne economy based on serfdom on income inequalities 

between the main income groups. 

 

Figure 1: Suspected impact of demesne economy based on serfdom on income inequality. 

 

Social table in the Voivodeship of Cracow in 1578 

In this section, a social table of the Voivodeship of Cracow in 1578 is presented, based on 

estimates of the population and the number of households in various income groups. For 

practical reasons – the availability of sources – we concentrate on this part of the Polish 

Kingdom. This begs the question: was it representative for Poland as a whole? In general, the 

Voivodeship of Cracow was one of the more developed regions. It was well-endowed with 

natural resources like salt, lead, and silver. It was also located on major trade routes and was 

well-connected to economically prosperous cities like Prague and Breslau (for discussion of 

Cracow’s trade see: Carter 1994). According to the available information on the special 
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distribution of economic activity in 16th century Poland (Jankowiak-Konik 2011), the region 

had, in comparison to other regions of the kingdom, a relatively diverse proto-industry. 

Whereas, other regions mostly specialised in only one type of industry (for example the 

Voivodeship of Mazowia in grain trade and the Voivodeships of Poznań and Kalisz in textile 

production), the area around Cracow (on top of mining salt, lead, and silver) produced leather, 

iron, calamine, sulphur, and textiles (see: Carter 1994, 219). The region, being located 

relatively far from the sea, was largely uninvolved in the Baltic grain trade that dominated the 

economic life of most of the regions north to the Voivodeship (Gierszewski 1982). Cracow 

was the historical capital of the country and one of the centres of its intellectual and cultural 

life. In the second half of the 16th century (the so-called Golden Age of Polish cultural 

development) workers in Cracow enjoyed the highest wages in the country (in real terms) 

(Malinowski 2013). Due to the demand for skilled craftsmen related to the royal investment, 

the city at the time was also characterised by the highest skill-premium in the kingdom.  

Our social table and GDP estimates depend heavily on urbanisation levels. Malinowski 

(2013) proposed estimates of the degree of urbanisation of the Voivodeship in the early modern 

period. He based the estimates on the urban population data assembled by Kuklo (2009) and 

the demographic data proposed by Rusiński (1954), Vielrose (1957), Bogucka and 

Samosonowicz (1986). A comparison of Malinowski’s figures with the urbanisation estimates 

for the whole country proposed by Bosker et al. (2013) indicates that the trends in urbanisation 

levels in Poland and in the Voivodeship were similar. The only exception is the 18th century. 

According to Malinowski’s data, there was an increase in urbanisation levels in the 

Voivodeship at the time. Conversely, Bosker et al. (2013) – as well as estimates proposed by 

Wójtowicz (2006) and Malanima (2009) – indicate a stagnation in Polish urbanisation levels 

in the 18th century. In short, by focusing on the Cracow region we may perhaps somewhat 

overestimate real income (and inequality) of the kingdom as a whole, but other studies (of 

Holland by Van Zanden and Van Leeuwen 2014 and Italy by Malanima 2010) have similarly 

concentrated on the more advanced parts of the country. The long-term trends in the region 

seem to run closely parallel to those in the kingdom as a whole. 

The starting point of our reconstruction of the social table is the estimate of the 

population of the Voivodeship provided by Vielrose (1957). According to this author 476,000 

people were living in the Voivodeship of Cracow in 1578, of which 309,000 people in villages 

and 167,000 in settlements with city rights. Given that these settlements could vary from few 

hundred inhabitants – an agricultural town – to several thousand people – a city – we classify 

the urban population into several categories. Bogucka and Samsonowicz (1986) grouped the 
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towns and cities into four different categories: (A) one city with more than 10,000 inhabitants, 

Cracow, (B) 16 settlements with populations between 2,000 and 10,000, (C) 30 with population 

between 600 and 2,000, and (D) 25 below 600 inhabitants. According to urban population data 

collected by Kuklo (2009), Cracow in the late 16th century had 19,000 inhabitants. Moreover 

Kuklo, reported populations of three other big cities – Olkusz, Wieliczka, and Nowy Sącz – in 

the Voivodeship that had 5,000 inhabitants each; there were no more cities above 5,000 

inhabitants in the Voivodeship. This brings the number of settlements between 5,000 and 2,000 

to 13.  

Bogucka and Samsonowicz (1986) estimated the shares of different income groups in 

the four different categories of urban settlements. Their data relate to the turn of the 15th and 

the 16th century, but we assume that these relations persisted through the 16th century. In order 

to decompose the rural population we use information provided by Cackowski (1961, 103) 

about the structure of the labour force in the villages belonging to the bishopric of Chałmno in 

1614. We assume that the same structure existed in the Voivodeship of Cracow. The share of 

nobility in the population living outside the cities was taken from Kula (1951). The summary 

information on the occupational distribution of heads of households in the Voivodeship can be 

found in Table 1. 

 

Table 1: Occupational distribution of heads of households in the Voivodeship of Cracow 
around 1578 (per cent). 

Category 
Cities Rural towns Villages Total 

10,000+ 
(Cracow) 

10,000-
2,000 

2,000-
600 

Less than 
600 with 

city rights 
  

Total population 19,000 77,250 55,750 15,000 309,000 476,000 
Nobility and clergy 0.01 0.01 0.06  0.048a  

Merchants 0.12 0.15 0.2 0.13   
Beggars 0.02 0.01 0.04    

Total wage-earning 
population and farmers 16,150 64,117 39,025 13,050 294,168 436,510 

Artisans 0.81 0.8 0.63 0.38 0.12  
Servants 0.05 0.04 0.03 0.02 0.045  

Agricultural workers 0.01 0.1 0.33 0.6 0.045  
Free labourers 0.13 0.06 0.01    
Tenant farmers    0.79  

Note: a) according to an alternative estimate by Laszuk (1999) the nobility accounted for 1.66 per 
cent.  

Sources: Kuklo 2009; Bogucka and Samsonowicz 1986; Cackowski 1961; Vielrose 1957; Kula 1951. 
  

The next step is to establish how many households were involved. We make different 

assumptions regarding the households of the tenant farmers and all the other households. 
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Following Guzowski (2008), we assume that all tenant farmers lived in households composed 

of six people. Guzowski (2008, 121), following Laslett (1983, 528) and Kopczyński (1998, 90) 

argued that in the case of Eastern Europe, due to the tradition of cohabitation between 

agricultural workers and farmers, rural households should be identified as entities composed 

of the biological family plus lodgers. These lodgers, being at the early stages of their life-cycle, 

have not yet formed their own households. Guzowski (2008, 121), building on an empirical 

analysis conducted by Kopczyński (1998), assumed that, on average, such a household was 

composed of the farmer, his wife, two infants, and two live-in lodgers. For the sake of 

simplicity, in this study we will assume that the lodgers were a part of the household. They 

lived, worked, and ate with the biological family. Although the lodgers often received a 

monetary compensation for their contributions to the households, we define these as internal 

transfers within a household.  

In all other cases we assume that households were composed of four people – one male, 

one female, and two children. According to Borowski (1975), who studied age distribution in 

Dobre Miasto in the 17th century, people below 19 years of age accounted for 45 per cent of 

the population. According to Karpiński (1983), workers had on average a little less than two 

children in contemporary Warsaw. This reinforces the idea that, on average, children accounted 

for around half the population. According to the data presented in Table 2 (which presents 

information on the 18th century), nuclear families were prevalent in the cities located in the 

Voivodeship. We furthermore assume that each household had only one (male) breadwinner. 

In so doing, we consciously overlook female labour participation and thus, most probably, 

underestimate the total GDP. However, due to scarce available historical information on female 

wages and their labour input we are – at the current stage of Polish historiography – unable to 

remedy this problem.  

 
Table 2: Distribution of different family types between all households in selected cities in 

preindustrial Voivodeship of Cracow. 

Cities and 
regions Year 

Family types 
Singles non-

family 
nuclear-
family 

extended-
family 

multiple-
family Other 

Urban areas 
Olkusz 1791 11.9 . 79.4 7.9 0.8 . 
Cracow 1791 18.5 5.9 67 7.2 1.1 0.3 

Source: Kuklo 1998, 77―82. 
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Income of king, nobility, and clergy 
Poland was an elective monarchy and its public finances were based on the extensive properties 

of the king – the royal domain. Most of the remaining land was owned by the nobility or the 

Church and was in turn leased to their tenant farmers. The income of the political elites 

consisted of rents from towns and villages as well as the proceeds of production on their own 

demesnes. The income of the king came from two main sources: the domain (income from 

demesnes and rents from towns and villages) and mines. Regarding the royal domain, H. 

Rutkowski (2008) reported the number of villages (477) and towns (40) belonging to the king 

in the Voivodeship around 1580. J. Rutkowski (1938) also studied audits of the royal domain 

conducted in the 1560s. The auditors reported incomes from royal demesnes, towns, and 

villages. J. Rutkowski (1938, 270) compiled the results of the audit of 77 royal demesnes, 27 

royal towns, and 232 royal villages located in the Voivodeship. We use this data to estimate 

the average income from a demesne, a town, or a village (see: Table 3).  

H. Rutkowski did not provide information on the total number of demesnes in the 

Voivodeship. We estimate the number of demesnes from the number of villages in the region. 

According to the audit data from the whole country, there was a constant 1:3 ratio between the 

number of demesnes and villages located in every region (see: Figure 2). Given that the king 

owned 477 villages, building on this stable relation, we assume that he also owned 159 

demesnes in the Voivodeship. 

 

Figure 2: Linear relation between number of demesnes and villages in a region. 

 
Source: Based on data from J. Rutkowski 1938. 
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Next to the income from rents and demesnes, the king had claims on the revenue from mining. 

We compile the information on the income generated by mines located in the Voivodeship. 

Molenda (1972) argued that the silver mine in Olkusz produced around 300 kg of silver and 

823 tons of lead in 1577. The value of the output of silver can directly be measured in this way, 

as we know the silver contents of the currency. We consciously overlook the minting costs. 

According to Adamczyk (1935), the price of one funt of lead in nearby Lublin was 0.875 

Grosze in 1580. Since one funt was equal to 406 grams (Adamczyk 1935), the king earned 

58,978 ZŁP from lead. Additionally, according to J. Rutkowski (1938) the king earned 66,000 

ZŁP annually from his salt mines in Wieliczka. 

Regarding the nobility and the Church, we assume that the income of this group came 

only from their domains. H. Rutkowski (2008) reported the number of towns (33) and villages 

(2,100) that belonged to the nobility and the Church (Table 3). On the basis of the 1: 3 ratio 

previously discussed, we estimate that the nobility and the Church owned about 700 demesnes. 

We assume that the average income from demesnes, towns, and villages located in the land 

belonging to the Church or the nobility was the same as in the royal domain.  

According to J. Rutkowski (1938), the aim of the auditors was to focus only on stable 

and reliable incomes. For this reason they often did not note down the income from forestry, 

which was very volatile. This means that the income from demesnes is underestimated. In order 

to fill this gap, we estimate the minimum income from firewood in the Voivodeship. We 

assume this was the same as its consumption. According to Allen et al. (2011), a household 

needed nine BTU’s of energy. Allen (2001) compiled information on the price of energy in 

Cracow around 1580. The information on the total population in the Voivodeship, the number 

of households, their consumption requirements regarding energy and the price of firewood 

together allow us to estimate the income from this product. We assume that it was sold only by 

the demesnes, because use of forests by peasants for commercial purposes was restricted by 

their landlords (Trzyna 1963). We divide the total number of the predicted demesnes (159+700) 

by the total predicted income from firewood to compute the expected average income of a 

demesne from forestry (165 ZŁP).  

When we group all income of the nobility and the Church together and divide it by the 

number of households allocated to this group, we estimate that the elite earned on average 145 

ZŁP. This value is below the income from a demesne because many nobles did not possess a 

demesne. The issue of inequality within the nobility around the 16th century was studied by 

Mączak (1982) and Wyczański (1977); our estimates, following the logic of the social table 

which assigns an average income to each social group, does not take this into account, however. 
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Table 3: Average income of the elite from demesnes, towns, and villages. 
Source of income Average income per unit in 

ZŁP 
No. of 
royal 

No. of noble and 
ecclesiastical 

Demesne 
(production) 

420 (basic) + 165 (forestry) = 
585 159 700 

Town (rent) 491 40 33 
Village (rent) 45 477 2100 

Source: H. Rutkowski 2008; see the text. 
 

Income of tenant farmers 
Guzowski (2008) analysed the economic situation of tenant farmers in the Małopolska 

Province, in which the Voivodeship of Cracow was located. He reconstructed the distribution 

of plot sizes, average harvests of rye, wheat, oats, and barley, and the seed used for it. He 

demonstrated that around 40 per cent of the land holdings were one-łan (11.6 ha) and 60 per 

cent were half-of-łan. He proposed two different budgets for these two different sizes of farms. 

In our reconstruction, the total net income from grains is rescaled to represent the total gross 

income before tax. The prices of rye, wheat, oats, and barley are based on the averages of the 

Cracow series from between 1558-1608. The data on prices was taken from Malinowski 

(2013).  

Guzowski did not account for animal production (although he subtracted grains used to 

feed the livestock). Żytkowicz (1962) analysed the animal stocks of peasantry living in the 

grounds belonging to the Cathedral chapter of Gniezno located in Wielkopolska, a province 

adjacent to the Voivodeship of Cracow. A household cultivating a one-łan farm (11.6 ha) had 

on average a certain stock of horses, cows, pigs, and sheep (Table 4). We assume that farmers 

living in the Voivodeship of Cracow had the same stock of animals and that a household 

operating on a half-of-łan farm had half that stock. We divide the value of the animals by the 

typical life span of each species and compute the net yield for the stock. This value could be 

equated with the annual animal production of a household.  

 

Table 4: Stock of animals in a one łan household and its annual produce. 

 Stock Price per unit 
in grams Ag 

Value of stock 
in grams Ag 

Life 
span 

Annual produce in 
grams Ag 

Cows 6 84 504 15 33.6 
Pigs 34 23 782 8 97.8 

Sheep 11 12 132 10 13.2 
Total     144.6 

Source: Tacutu et al. (2013), Żytkowicz 1962, Adamczyk 1935, Hoszowski 1928. 
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Now that the production of the two main components of the farmers’ income – grains and 

animals – are accounted for, one can also consider the remaining agricultural products like: 

hay, fibres, fruit, vegetables, hop, poultry and eggs, dairy products, wool, and feathers. 

According to J. Rutkowski (1938), in the Voivodeships of Mazowia and Rawa located in 

central Poland, grains and animals accounted for 89 per cent of the income of the demesnes, 

and all other products accounted only for the remaining 11 per cent. We multiply the total 

income from grain and animals by a 1.12 mark-up factor to account for this ca. 11 per cent 

income from the other products. In sum, the gross income/output of farms with one łan was 34 

ZŁP and that of half-a-łan 17 ZŁP.  

Income of agricultural workers 
Corvée duties – a signature institution of serfdom that does not involve use of money – were a 

form of payment for the right to use land and therefore affected tenant farmers. However, there 

was a significant group of the population that did not have land and was hired by the landlords 

to work on their demesnes next to the tenant farmers or who were employed by the tenant 

farmers to fulfil corvée duties in their place. The income of such agricultural workers is based 

on the data provided by Izodorczyk-Kamler (1990). The author argued that agricultural workers 

in demesnes located in the Voivodeship of Cracow earned around 158 Grosze annually (around 

5 ZŁP). Agricultural workers in villages, towns, and cities are assumed to earn the same. 

According to Malinowski (2013), such a nominal income was barely enough to sustain a family 

of four. According to our estimates, the gross income of the landless agricultural workers was 

several times lower than that of the tenant farmers. This supports the already-discussed ideas 

of Melton (1988) and Peters (1970) regarding the system of ‘mediated extraction’.  

Income of masters, unskilled artisans in the cities, and artisans in the rural 
areas 
Artisans are divided into three groups: (a) masters, (b) artisans in the cities, and (c) artisans in 

the rural areas. Małecki (1963) gathered information on the number of workshops in the 

Voivodeship of Cracow. He based this study on tax registers from 1581. According to his 

research, there were 3,442 workshops in the Voivodeship. We assume that each workshop had 

one master. We assume that masters’ wages were similar to the wages of the masters in 

Cracow’s construction sector. According to the data compiled by Pelc (1935), in the last quarter 

of the 16th century the average daily nominal wage in silver of master masons and carpenters 

was 5.4. According to the same data, the average daily nominal wage in silver of the unskilled 
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workers at the time was around two grams of silver. According to Molenda (1978), there were 

around 100 holidays a year. We assume that all waged labourers worked full time, i.e. 265 days 

a year. We assume that the so-called free workers – for the most part artisans that were not part 

of the guild system – enjoyed the same wage as the unskilled labourers inside the guilds. 

Regarding the artisans from the rural areas, we equal the income of this group with that of the 

agricultural workers. We equate agricultural workers with rural artisans because the level of 

the skill required to construct the basic products was not significant. Second, we assume 

seasonality of employment and economics of makeshift between basic manufacturing and crop 

cultivation. In sum, according to our estimations, masters, urban artisans, and rural artisans 

annually earned around 58, 21, and 5 ZŁP respectively. 

Income of servants in the cities  
We assume that servants who lived in the cities had the same annual income as unskilled 

workers (ca. 21 ZŁP). 

Income of servants in the countryside  
We assume that servants who lived in the countryside had the same annual income as 

agricultural workers (ca. 5 ZŁP). 

Income of beggars 
We assume that beggars’ income was equal to the lowest identified income among all the 

observed income groups, i.e. that of the agricultural workers (ca. 5 ZŁP). This is motivated by 

the fact that we cannot assume null income for any group, as it would imply its starvation.  

Income of merchants in Cracow and other merchants 
Merchants are by far the most difficult income group to measure. We divide the merchant 

population into two categories: (a) elite merchants living in Cracow (the economic centre of 

the Voivodeship and the only city with more than 10,000 inhabitants) and (b) poorer merchants 

in Cracow and those living in other smaller cities and towns. We propose that all merchants 

from the latter category earned annually as much as the unskilled artisans from Cracow (ca. 21 

ZŁP). This is motivated by the fact that these people were primarily small retailers. 

All the prominent merchants are assumed to have clustered in Cracow, the commercial 

centre of the Voivodeship. In order to gauge the average earning of this group, we use 

information on wealth inequality in the city in the mid-17th century provided by Wagner (2013) 

and based on rich historical data on a tax on wealth. According to the property tax data gathered 
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and analysed by the author, the top five per cent of the population paid around 40 per cent of 

the total collected tax. We assume that this observation provides us with information about the 

merchant elite. We also assume that the levels of wealth and income inequality were similar. 

Given that wealth inequality, due to savings, tends to be usually higher than income inequality, 

we expect that this operation overestimates the between-groups inequality in the city. Building 

on Wagner’s research, we assume that the top richest merchants were five per cent of Cracow’s 

population in 1578 and that their income amounted to 40 per cent of the total income of the 

city. Using the data on occupational structure from Table 5 we estimate that there were 570 

merchant households in Cracow. We assume that the merchants – not nobles – were the people 

with the highest incomes in the city, as the rich nobles tended to live in the countryside. We 

conclude that the richest merchants’ annual income must have been 357 ZŁP per household in 

order to account for 40 per cent of the total income in Cracow.  

 

Table 5: Social table of Cracow around 1578. 

Group Nr. 
households 

Mean income 
in ZŁP 

Total income of 
a group in ZŁP 

% 
households 

% total 
income 

Beggars 95 5 501 2% 0% 
Agricultural 

workers 40 5 211 1% 0% 

Servants 202 21 4,335 4% 2% 
Free labour 525 21 11,270 11% 5% 

Masters 577 58 33,896 12% 17% 
Unskilled artisans 2,693 21 57,832 57% 28% 

Nobility 47 160 7,520 1% 5% 
Retail merchants 332 21 7,139 7% 3% 
Elite merchants 238 357 84,776 5% 40% 

Total 4,750  207,524 100% 100% 
Note: Numbers rounded up or down to the closes full number. 

Source: Table 2, see the text. 
 

Table 6 presents the social table for the whole Voivodeship. The results indicate that 70 per 

cent of the total income came from the primary sector (including rents from villages and towns 

and income from mining), 20 per cent came from (proto-)industry/artisans, and 10 per cent was 

generated by services. The results also show that productivity from demesnes rather than rents 

was the main source of income for the landed elite. Due to the agrarian character of the country, 

despite the fact that towns generated much more revenue, the villages brought more revenue 

than the cities. These findings are consistent with the conventional knowledge that Poland, at 

the time, was a primarily agricultural society.  
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Table 6: Social table of the Voivodeship of Cracow around 1578. 

# Income 
category 

Income in ZŁP Population 
Value Share in 

category 
Share 

in total Absolute Share 
King 

1 Total 268,603 100 10 1 0 
 Demesnes 92,978 35    
 Towns 16,194 6    
 Villages 21,465 8    
 Salt 66,000 24    
 Silver 12,987 5    
 Lead 58,978 22    

Nobility and the Church 
2 Total 703,797 100 25 19,140 4 
 Demesnes 587,705 84    
 Towns 21,593 3    
 Villages 94,500 13    

Tenant farmers 
 Total 922,505 100 33 232,393 49 
3 Half-of-łan 395,359   139,436  
4 One-łan 527,146   92,957  

Agricultural workers 
5 Total 53,350 100 2 40,519 8 

Industry 
 Total 558,774 100 20 129,220 27 
6 Masters 202,199 36  13,768  
7 Artisans cities 271,659 49  50,608  
8 Artisans non-cities 84,916 15  64,845  

Servants 
 Total 68,488 100 2 24,378 5 
9 Cities 48,698 71  9,319  

10 Rest 11,874 29  15,059  
Merchants 

 Total 212,198 100 8 26,968 6 
11 Elite in Cracow 84,776 40  2,280  
12 Other in Cracow 7,139 3  952  
13 Rest 120,283 57  24,688  

Beggars 
14 Total 3,145 100 0 3,383 1 

Total 
 Total in ZŁP 2,790,861  100 476,001 100 
 In ZŁP per caput 5.86     
 In grams Ag per caput 135     

Note: One ZŁP = 30 Grosze = 23.1 grams of silver; Numbers rounded up or down to the closes full 
number. 
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Income inequality in 1578 

In this section we calculate Gini coefficient of the inequality of the distribution of incomes in 

the Voivodeship of Cracow around 1578. We measure income inequality in (a) the whole of 

the Voivodeship, (b) only in Cracow, and (c) in the non-urban/agricultural/primary sector. We 

compare our results internationally.  

The approach of the social table assumes equal income between the households in the 

various social categories. As it would be expected, there was high income inequality within the 

nobility and the Church. In order to identify the households with the highest income, and thus 

construct a more reliable measure of inequality, we look at the sizes of the biggest noble and 

ecclesiastical landholdings. H. Rutkowski (2008) compiled data on the number of towns and 

villages belonging to the 26 richest noble families and all of the 48 ecclesiastical estates located 

in the Voivodeship in the late 16th century. Using the data from Table 3 and the 1:3 ratio 

between demesnes and villages, we can calculate the incomes of these top 74 households. 

According to our estimates, together they provided ca. 231,000 out of ca. 704,000 ZŁP of the 

total income of the nobility and the Church. The richest of these biggest individual estates 

belonging to the nobility and reported by H. Rutkowski generated 14,640 while the most 

‘modest’ one generated 1,211 ZŁP of income.  

Estimates of the Gini coefficient of the inequality of the distribution of incomes in the 

whole Voivodeship of Cracow can be made on the basis of Table 6. The Gini coefficient varies 

depending on the studied population. If we assume that the ecclesiastical estates provided 

income for a household of four, the Gini coefficient of incomes in the late 16th century in the 

Voivodeship of Cracow was 53. If we exclude the king as a single individual who collected 

nearly 10 per cent of the income, the coefficient drops to 48. These estimates include the 

differentiation within the elite.  

What happens if we look at the agricultural and the urban sector (the city of Cracow) 

separately? We exclude the smaller cities (i.e. the ones with populations between two and ten 

thousands, see: Table 1), an in-between group, from either of the categories. If we look at the 

relations in the primary sector (groups 1,2,3,4,5,8,10 and 13 in Table 6 and the differentiation 

within the elite) the Gini coefficient of the inequality of the distribution of incomes was 57 (51 

if we exclude the king, and 54.7 if we only exclude his income from mining). The mean income 

per head in the sector was 5.5 ZŁP. Conversely, according to income and population data 

presented in Table 5, the Gini coefficient of the inequality of the distribution of incomes in 

Cracow was 48.2; if we exclude agricultural workers and the noble families living in the city 
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in order to clearly separate the two sectors, the Gini becomes slightly lower – 46.9). The mean 

income per head in the city was 10.7 ZŁP, almost double the average income of the countryside. 

It should be highlighted that the observed income inequality in Cracow (Gini coefficient 

ca. 48) was lower than the inequality in the agricultural sector (Gini coefficient ca. 57). This 

corresponds to similar differences between wealth inequality within the elite of the agricultural 

sector of the Voivodeship and within the elite of Cracow. Wyczański (1977, 47) assembled 

historical records on wealth tax collected from 1,158 land estates located in the Voivodeship 

between 1563 and 1565. He divided the data into ten groups, reported the number of households 

in every group, and calculated the total tax paid by each of the groups. The Gini inequality 

index based on Wyczański’s data is 71.5. This indicates that the landed elite of the Voivodeship 

was highly unequal. Conversely, Wagner (2013) collected similar information on a wealth tax 

paid by the 802 richest Cracow households in 1653. According to her findings, the Gini 

inequality index of the city’s elite was 67.6. This indicates that the wealth of the elite in the 

city could have been more evenly distributed than that of the landed nobility in the 

Voivodeship. Our estimates contradict the notion proposed by Kuznets that inequality in the 

agricultural sector at the initial stages of economic growth is lower than in the urban sector 

(Kuznets 1995, 7-8, 17). They also differ from previous studies of income and wealth inequality 

in the towns and countryside of Holland (Van Zanden 1995) and Italy (Alfani and Ammannati 

2014), which demonstrates that the inequality in the cities was higher than in the countryside. 

Income inequality in the primary sector in Poland was high, due to the income of the landed 

elite from the demesnes. If we exclude the elite from the estimates of inequality in the 

agricultural sector (we base it on Table 6 and groups 3,4,5,8,10 and 13) the Gini coefficient 

decreases drastically from 57 to 30.1 (and a mean income of 3.1 ZŁP) – a level of income 

inequality (though not mean income) similar to that observed by Van Zanden (1995) for 

villages in Holland around the same time.  

Conversely, income inequality in Cracow could have been relatively small due to the 

relative underdevelopment of the Polish urban sector, as is clear from the low level of 

urbanisation by European standards (Table 7). Income inequality in Cracow was lower than in 

the cities located in one of the most prosperous and urbanised regions, the Netherlands. 

According to Van Zanden (1995, Table 5), the Gini coefficients of the inequality of the 

distribution of incomes in Dutch cities around 1562 was 52 (56 when looking only at 

Amsterdam). According to Alfani (2010), in the case of Northern Italy immigration from rural 

areas to the cities in the preindustrial era resulted in an increase in income inequality in the 
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urban sector. One could hypothesise that constraints on the labour mobility of the enserfed 

peasantry could have curbed a similar formation of income inequality in Cracow.  

Figure 3 puts the estimates in an international context. It compares the Gini coefficients 

and income levels from a range of preindustrial economies within the context of the inequality 

possibility frontier. Despite the fact that the concept of the inequality possibility frontier was 

derived to analyse territorial units and whole economies, we also plot, for comparison, the 

estimates for Cracow and the countryside in it. The data for the other countries are taken from 

Milanovic et al. (2011) (we add the real GDP per caput levels specified in the next section 

where we establish a conversion rate between ZŁP and 1990$PPP). Our evidence indicates 

that, despite serfdom, income in Poland was distributed more equally than in contemporary 

Holland. However, the extraction rate in the Voivodeship was much higher than that identified 

for the North Sea area. In more detail, contrary to the theoretical underlying mechanism behind 

the well-known ‘inverted U-curve’ that was proposed by Kuznets, our findings suggest that 

due to high inequality in the agricultural sector under serfdom, in the case of preindustrial 

Poland, urbanisation (movement of labour to a sector with less institutional coercion) could 

have mitigated rather than increased the inequality of the distribution of incomes already at the 

initial stages of economic growth. Our findings indicate that a demesne economy based on 

serfdom might have been very ‘successful’ at extracting surplus from the peasants in general 

as well as creating inequality between the tenant farmers and the agricultural workers. The 

extraction rate (the ratio between the historical and the feasible Gini indices that measures how 

successful the elites were in appropriating surplus in an economy) in the Voivodeship was 86 

per cent in comparison to 76 per cent in contemporary Holland or 57 in 17th century England 

and Wales (see: Milanovic et al. 2011). The inequality in the primary sector was at its maximum 

theoretical level (extraction rate around 100 per cent). As discussed, the inequality was 

primarily attributed to the wealth of the elite. Conversely, the city of Cracow, despite having 

much higher mean income, was characterised by lower income inequality. If we look at both 

the urban and agricultural sectors (i.e. the whole social table) the observed level of inequality 

is below that identified for the agricultural sector. It is also much further from the inequality 

possibility frontier (Figure 3).  
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Figure 3: Scatter-plotted accounts of income and inequality in preindustrial societies. 

 
Note: Based on the ‘original’ not the updated GDP estimates (see: Bolt and Van Zanden 2014). 

Source: Milanovic et al. 2011, see the text 
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There are, however, relatively few empirical studies that place Eastern Europe in this 

analytical framework, and those available provide a mixed picture. According to two 

independent Polish GDP estimates, the divergence might have occurred prior to the early 

modern period (Van Zanden 2001; Wójtowicz 2006). However, studies of the ‘grain wages’ – 

nominal wages expressed in litres of rye or wheat – suggest that incomes of the urban wage 

earners from Eastern European cities were superior to those of their Western counterparts 

(Mączak 1995 [1983]; Van Zanden 1999). Allen (2001) investigated differences in the income 

levels between countries by deflating urban nominal wages not by grains prices, but by a broad 

basket of goods known as the ‘respectability basket’. Based on this evidence, Allen found that 

the economic advantage of the North Sea region vis-á-vis Eastern Europe dated back to the 16th 

century. Conversely, according to Malinowski (2013), who weighted real wages by the 

occupational structure, the gap only opened up in the 17th century when urbanisation levels in 

Poland declined as a result of devastating warfare. 

We contribute to this debate by estimating GDP per capita for Poland and by comparing 

these results with the international estimates. In the standard growth accounting framework, 

assuming no foreign transfers, GDP should be equal to gross domestic income, which implies 

that we can use the estimates from the social table to infer the level of GDP.  

We know very little about historical GDP per capita in Poland. The accounts compiled 

by Maddison begin only in 1870 with 946 1990$PPP. There have been two previous attempts 

to reconstruct long-term series of GDP in early modern Poland. According to Van Zanden 

(2001), who was interested mainly in the relative not absolute levels of GDP, Polish living 

standards in the 16th century were below those of Italy and the Netherlands but on par with 

those of England. The author demonstrated that the Polish series began to also lag behind the 

English values in the 17th century due to growth in the latter series. According to a study of 

GDP made by Wójtowicz (2006), people living in Poland enjoyed only around 70 per cent of 

the goods and services available to the inhabitants of Western Europe in the 16th century. This 

value declined to around 40 per cent in the late 18th century. Wójtowicz also found evidence of 

growth in Poland in the 16th century as well as contraction in the 17th century, contradicting the 

findings by Van Zanden. According to Wójtowicz’s figures, the country underwent significant 

economic recovery in the 18th century.  

We follow Federico and Malanima (2004), Malanima (2010), Álvarez-Nogal and 

Prados de la Escosura (2013), and Pfister (2011), who developed and popularised a method of 

projecting historical income levels backwards from the values known for the statistical era. The 
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authors assume that certain crucial relations persisted from the middle ages to the 19th century 

and that we can build on these relations to extrapolate historical income levels.  

 We use this method to estimate the values of GDP per capita for the benchmark years 

1500, 1578, 1662, and 1776. We choose these benchmarks because of the relative abundance 

of historical information for these years. Via an international comparison of the purchasing 

power of the ‘barebones basket’, we link the 1578 estimates to the estimates of GDP per capita 

in 1990 international dollars in Holland and England. This makes it possible to compare Polish 

real incomes in the early modern period internationally. Next, we use series of real wages (in 

Cracow) between 1410 and 1910 and estimates of the development of the urbanisation ratio in 

the 15th and 19th century to create a tentative, very long-term series of Polish GDP per capita 

during these five centuries. Because these series are based on speculative intrapolations 

between benchmark years, these results are produced just to illustrate the long-term trends of 

the Polish economy. 

The method of estimating historical GDP benchmarks consists of two steps. First, we, 

estimate food production from its consumption. We assume that the production is equal to 

income (in the agricultural sector). Secondly, we rescale it to reconstruct total GDP. The 

procedure used to estimate agricultural output was developed by Wrigley (1985) and Allen 

(1999, 212–214; 2000,13–14). According to the authors, the net agricultural output can be 

represented as follows: 

 

QAt = r ct Nt (2) 

 

Where QAt is agricultural output, Nt is the total population, ct is the real food consumption per 

capita, and r is the ratio of food consumption to food production. Allen (2000) proposed to 

estimate real per capita food consumption through a demand equation: 

 

𝑐𝑡= a 𝑃𝑡𝑒  𝐼𝑡
𝑔 𝑀𝑡

𝑏 (3) 

 

Where a is a scaling factor, Pt is the real price of agricultural goods, It is the real income per capita 

and Mt is the real price of consumer goods apart from food. e, g, and b denote the food price, 

income, and cross-price elasticities of food demand respectively. In order to construct the 

scaling factor a we use the relations for the time period s – in this case 1578 – for which we 

reconstruct the share of income from the agricultural output. 
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a = QAs / (r 𝑁𝑠𝑃𝑠𝑒𝐼𝑠
𝑔𝑀𝑠

𝑏) (4) 

 

In order to rescale QAt into a GDP estimate, Federico, Malanima, Álvarez-Nogal, and Prados 

de la Escosura assumed a stable ratio p between the share of agriculture in total production and 

the share of agricultural employment in the total labour force. p allows for estimating the overall 

productivity when having information only on the agricultural output and the share of 

agricultural labour in the total labour. p is defined as: 

 

p = (QAs / Qs) / (LAs / Ls)  (5) 

 

Where Q is the total output that we equal with the GDP, LA is the labour in agriculture and L is 

the total workforce. Once QAt for every benchmark year t is computed and the constant p is 

estimated, we account for the share of agricultural labour in total employment. According to 

the short-hand method, the national product in years other than the base one is: 

 

Qt = QAt / (p LAt / Lt) (6) 

 

We modify the procedure slightly to meet the specific needs of this study. Due to data 

limitations we do not account for P and M in the point estimates (but do in the case of the 

continuous series) of agricultural consumption/production. In other words, we set e and b to 

zero. By design, these factors take into account the short-time fluctuations in prices, which are 

not relevant for the point estimates which focus only on the long-term changes (a similar 

methodology was applied by Crafts 1985, and see: Arroyo Abad and Van Zanden 2014 for a 

sensitivity analysis of this assumption). Table 7 presents the data used to extrapolate per capita 

GDP in the Voivodeship of Cracow in 1500, 1662, and 1776 by building on relations in 1578. 

Malinowski (2013) compiled information on occupational distribution and real wages in the 

region around 1500, 1578, 1662, and 1776. Despite the fact that a part of the Voivodeship was 

annexed by Austria in 1772, Malinowski estimated the population of the Voivodeship in 1776 

in constant ‘historical’ borders. We assume that the whole population N was part of the labour 

force L. Furthermore, following Malanima (2010), we equate LA with people living outside 

cities with populations above 5,000. Malinowski (2013) also estimated real wages of unskilled 

workers in Cracow. Income in 1500 is proxied by average real wages between 1480 and 1520. 

The value for 1578 is an average between 1558 and 1608. Income in 1662 is supposed to 
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capture a new situation after the wars of the mid-17th century. It is the average wage between 

1655 – the beginning of the Swedish Deluge – and 1675. The value for 1776 is the average real 

wage between 1756 and 1795 – the last partition of the country. Furthermore, following Allen 

(2000), we assume that e, g, and b should equal -0.6, 0.5, and 0.1 respectively (but only in the 

case of the continuous estimates, for the point estimates we set e and b to zero). Other papers 

have shown that changing this assumption has only small consequences for the estimate (see: 

Álvarez-Nogal and Prados de la Escosura 2013). Lastly, for the sake of simplicity we assume 

that there were no substantial agricultural imports and exports to and from the Voivodeship 

and, therefore, r was one – food production equalled food consumption. The Voivodeship was 

located far from the Baltic and its economy did not rely on exports or imports of food (Carter 

1994). The majority of grains exported from Poland came from the northern provinces of the 

country. According to Gierszewski (1982), in 1568 only 0.6 per cent of the total grain shipped 

on the Vistula down to Gdańsk came from the Voivodeship. 

 

Table 7: Variables used to compute GDP per capita in 1500, 1662, and 1776 in the 
Voivodeship of Cracow with use of the short-hand method. 

Year 
𝑁𝑡=𝐿𝑡 
(total 

population) 

𝐿𝐴𝑡 
(population outside 

the cities) 
Urbanisation 

ratio 
𝐼𝑡  (real wages of unskilled 

urban workers in 
‘subsistence ratios’) 

1500 575,000 555,000 3% 2.31 
1578 476,000 442,000 7% 2.8 
1662 497,000 489,000 2% 1.58 
1776 418,000 394,000 6% 1.8 

Source: Malinowski 2013, see the text. 
 

How can we integrate our estimates into the international framework to chart long-term 

economic growth as developed by Maddison? Due to the break in political entities after 1800 

(see: Figure 4) we cannot link the Polish estimates to the late 19th century data for Poland, so 

we have to develop another way to do this. For two countries, England and Holland, there are 

continuous series of GDP per capita in current prices and in 1990$PPP (the standard unit of 

Maddison’s work) which can be used for this purpose (Bolt and Van Zanden 2014). Via 

purchasing power parities (PPPs) we can link the Polish estimate (135 grams of silver for the 

benchmark 1578) with similar estimates for these two countries, and then use the implicit 

conversion ratios between (a) pounds of 1578 and 1990$PPP and (b) guilders of 1578 and 

1990$PPP to get estimates for the relative income level of Poland in that year. The PPPs can 

be derived from Allen’s work on the costs of a subsistence basket in the cities involved 

(Cracow, London, and Amsterdam). We use the basic ‘barebones basket’ approach here, 
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because the original series of Allen (2001) were strongly affected by the way in which grain 

prices were transformed into bread prices (see: Allen et al. 2011 for the ‘barebones basket’ and 

Malinowski 2013 for the real wages and prices estimates). It is no surprise that the average 

costs of a subsistence basket in Amsterdam and London were much higher than in Cracow, 

because the North Sea area imported a large part of its foodstuffs from Poland (Table 8). Taking 

this into account results in estimates of real GDP per capita that are far below the Western 

European level: the PPP transformation via Holland results in an estimate of 860 1990$PPP, 

via England this is 765 1990$PPP (see: Table 8). We have no reason to assume that one is 

better than the other, and therefore take the Fisher average of these two estimates – 810 

1990$PPP. This benchmark can then be used to link the other estimates to those of 1500, 1662, 

and 1776.  

A rough check of these results is possible via the subsistence basket. The basket used 

in this conversion represents the minimum consumption requirements of an individual. 

According to Milanovic et al. (2011), the subsistence threshold is 300 1990$PPP. The authors 

admit that the threshold can be dependent on the level of economic development. According to 

Bolt and Van Zanden (2014), the threshold is between 250 and 300 1990$PPP. If we assume 

that: (a) the cost of the basket indeed represents the subsistence threshold, (b) this threshold is 

between 250 and 300 1990$PPP, and (c) Polish GDP per capita was equal to the cost of 2.93 

baskets (Table 8), real income in the Voivodeship should have been between 732 and 879 

1990$PPP. The 810 1990$PPP based on the implicit conversion ratios is nicely in the middle 

of this confidence interval, which reinforces the plausibility of the estimate. 

 

Table 8: Estimates of the Polish GDP per capita in 1578. 

Country 
Nominal GDP 
per capita in 

grams Ag 

‘Barebones 
subsistence basket’ 

in grams Ag 
Ratio GDP pc/ 

subsistence 
GDP pc 
in 1990 
$PPP 

Poland via 
England  

Poland via 
Holland 

Poland 135 46 2.93 = a 
810 

= √𝑥 ∗ 𝑦 
765 = ac/b 

= x 
860 = ae/d 

= y 
England 495 118 4.19 = b 1094 = c   
Holland 976 148 6.59 = d 1932 = e   

Note: All figures were based on 1570-1586 averages. 
Sources: Allen et al. (2011); Broadberry et al. (2015); Van Zanden and Van Leeuwen (2014); Poland: 

see the text. 
 

How robust is this estimate to changes to some of the most controversial assumptions we made 

in order to construct the social table? In our view, the two most speculative points of the 

analysis are the reconstruction of the income of Cracow’s merchants and the assumption 
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regarding the 265 days of work. Given the small size of Cracow’s economy, changes in the 

assumptions regarding the income of merchants do not affect the overall conclusions 

drastically. As discussed, since we derived the income of the richest merchants from the 

information on their relative wealth we most likely overestimated rather than underestimated 

their average income and thus produced an upper band estimate of the total income generated 

in the city. If we assume that all the merchants earned the same income as did the unskilled 

workers, i.e. there were no rich merchants, we should be able to construct a lower band 

estimate. Such an operation would most likely underestimate the total income of the city. If we 

modify the estimate of the income of the merchants accordingly, the GDP per capita decreases 

only slightly from 810 to 795 1990$PPP – i.e. by only two per cent. Furthermore, in our 

reconstructions we assume that all of the urban wage earners worked full time and that there 

were constant returns to their labour input. This probably overestimates the GDP per capita. If 

(on top of the assumption that all the merchants earned the same, low income) we arbitrarily 

assume that the wage earners worked 150 instead of 265 days a year, the GDP per capita 

decreases to 722 1990$PPP – i.e. 89 per cent of the base estimate. The difference is only 11 

per cent because the majority of the income in Poland was generated in the agricultural sector, 

which is unaffected by these changes to the assumptions (as discussed, the information on the 

income of the agriculture workers already represents their annual remuneration and, therefore, 

does not require us to make any assumptions regarding the labour input in the sector).  

According to the social table presented in Table 6, the share of the agricultural 

production of demesnes and farms was around 59 per cent of total income. This information 

together with the data in Table 1 and 7 allows estimation of the scaling factors a (46) and p 

(0.62), using Equations 4 and 5. These data are sufficient to estimate GDP per capita in 1578 

PPP grams of silver for other benchmark periods. 

Table 9 shows the result of this procedure. It yields several important generalisations. 

First, it suggests that there was economic growth in the 16th century, known as the Golden Age 

of Poland. Second, the results confirm that there was a significant contraction of the economy 

between the end of the 16th and the middle of the 17th century. Third, there was little economic 

recovery in the 18th century. Economic growth between 1662 and 1776 was half (in absolute 

terms) of that between 1500 and 1578.  
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Table 9: GDP per capita in the Voivodeship of Cracow in the early modern period. 

Year 
GDP per capita 

In 1578 PPP grams Ag In 1990$PPP 
1500 120 702 
1578 133 810 
1662 91 569 
1776 106 634 

Note: 135 1578 PPP grams Ag = 810 1990$PPP. 
Source: See the text. 

 

The contraction of the economy was the direct result of a sharp drop in real wages together 

with the destruction of Polish cities during the wars of the 17th century. Wars with Sweden, 

Russia, and Turkey – together with the Ukrainian uprising – all occurring around the same time 

have been long regarded as devastating for the Polish economy (for discussion see: Przyboś 

1957). Our findings confirm this.  

 There is controversy in Polish historiography as to whether there was economic growth 

in the country in the 18th century. The discussion is motivated by the fact that the country was 

partitioned by Russia, Prussia, and Austria between 1772 and 1795. Some scholars have 

traditionally seen the reason behind the dissolution of the country in its inner weakness and 

advance evidence of political and economic underperformance in the 18th century to reinforce 

this supposition. Their opponents have argued that the partitions occurred despite ongoing 

political reforms and economic recovery (for a summary of the discussion see: Sosnowska 

2007). Our results indicate that there was only little recovery before 1776. This contradicts the 

findings of Rusiński (1954), who put forward evidence of economic change in the county in 

the second half of the 18th century. Furthermore, according to Wójtowicz’s GDP estimates, 

there was a substantial recovery; his estimates indicate that the Polish economy grew from 540 

in 1720 to 790 2007$PPP in 1790 and nearly re-established the level from 1470. It is possible 

that the recovery accelerated after 1764 when numerous growth-enhancing institutional 

changes were undertaken (for discussion see: Rusiński 1954). Our benchmark of 1776 may be 

too early to capture the probable post 1764 growth that can, however, be observed by the later 

benchmark of Wójtowicz. The issue of economic growth at the eve of the second and the third 

partitions of 1793 and 1795 requires further investigation. 

 One way to research this is to use the model for reconstructing benchmarks of GDP per 

capita for estimating much more tentative annual series of real income. We have intrapolated 

the benchmark estimates of population and urbanisation between 1500 and 1776 from Table 7, 

knowing that this may distort historical reality as declines in population and urbanisation were 
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often the results of sudden shocks due to warfare. We added a tentative estimate for the 

urbanisation ratio at the start of the 15th century (2.2 per cent). To this purpose we used the 

urbanisation ratio for Poland from Bosker et al. (2013). We intrapolated urbanisation ratio 

between 1400 and 1500 assuming a constant linear trend. Given that by 1500 Poland (based on 

Bosker et al. 2013) and the Voivodeship (Table 3) had similar urbanisation levels (three per 

cent) we have reason to believe that the estimate for the whole country around 1400 can be 

used to proxy the situation in the Voivodeship. In order to estimate the income in the 

Voivodeship in the 15th century we make use of the real wage series for Cracow going back to 

1410 (from Allen 2001). In order to construct a continuous wage series, we assumed a constant 

ratio between Malinowski’s series (based on the ‘barebones basket’) that go back to the 

beginning of the 16th century and Allen’s series (based on the ‘respectability basket’) that go 

back to 1410. In a similar way, we speculate about how the very low GDP levels of the 18th 

century can be linked to the first estimates produced by Maddison (1870: 946 1990$PPP, 1900: 

1536 1990$PPP); is the model based on real wages and urbanisation ratio able to explain the 

growth that must have happened in the 19th century? To this purpose we also used urbanisation 

ratios for Poland as a whole (also based on Bosker et al. 2013) and the real wages reconstructed 

by Allen (2001). Because we use data for Poland as a whole for the 19th century, we linked the 

series of GDP estimates to the 1870 estimate from Maddison. Estimating and interpreting any 

long-term series of Polish GDP is complicated because of the partitions of the country that 

persisted between 1795 and ca. 1918. At the time, Poland was divided between Prussia, Russia, 

and Austria (Cracow and its immediate surroundings, before it was incorporated to Austria in 

1846, formed a semi-autonomous republic). Therefore, it can be interpreted that our estimates 

of per capita GDP in the 19th century represent the situation in the ‘Polish lands’ i.e. territories 

that are currently in Poland. 

Figure 4 presents the estimates derived in this rough way. The model does a good job 

of explaining 19th century growth: real wages go up by a factor 2.5-3 between 1820 and 1910, 

and the urbanisation ratio increases from 7 to 28 per cent in the same years, more than 

explaining the increase in GDP from about 500 1990$PPP in 1820 to almost 2500 1990$PPP 

in 1910. Our figures link well with the point estimates proposed by Maddison for 1890 and 

1900. However, whereas our model predicts sharp economic growth between 1900 and 1910, 

Maddison’s figures suggest a much lower value for 1910 (1689 instead of 2430 1990$PPP). 

More to the point, both series, anchored on 1578 for the period 1410-1800 and on 1870 for 

1811-1910, nicely ‘meet’ at about the same level in the early 1800s. The estimated decline of 

GDP per capita in the years 1800-1811 (from 543 in 1799 to 445 1990$PPP in 1811) is entirely 
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due to the decline of the real wage by more than 40 per cent in these years (as wage data are 

missing for the intervening years, we cannot reconstruct the decline of GDP). Between 1410 

and 1800 the annual series also picks up the swings suggested by the benchmarks (which is of 

course not unexpected as they are based on the same data). The ‘growth spurt’ in the 16th 

century is quite clear from this evidence, as is the decline after 1570, and the long stagnation 

during the rest of the early modern period. We do not identify any economic growth in the late 

18th century. Lastly, as elsewhere in Europe, real wages were relatively high in the 15th century, 

but this did not translated itself into high incomes due to the very low rate of urbanisation. 

 

Figure 4. Estimates of GDP per capita in 1990$PPP, 1410-1910. 

 
Source: See the text. 

 

Table 10 puts the Polish figures in a global perspective. It presents GDP per caput estimates 

for England, the Netherlands, Northern Italy, Spain, Germany, the Ottoman Empire, Japan, 

India, and Poland. The comparison yields several important generalisations about the place of 

Poland in the narratives of the so-called ‘Great’ and ‘Little Divergence’ in income levels 

around the world and within Europe. If we take the accounts at their face value, it appears that 

at the beginning of the 15th century Poland was already lagging behind the Western European 

countries represented in the sample. Its level of economic development was closer to that of 

Asian rather than Western European countries. However, by 1600, due to economic expansion 

during its Golden Age (i.e. the 16th century), Poland was richer than most Asian countries. 

However, its relatively high growth rate at the time was insufficient to reach the level of the 

Western European countries.  
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As a result of the crisis of the 17th century, the Polish economy contracted even below 

the low levels characteristic of Asia. After the crisis of the 17th century, Poland was the poorest 

country in the sample. This reinforces previous findings of Polish historiography about the 

severity of the crisis (Przyboś 1957, Sosnowska 2007). At the same time, the North Sea region 

accelerated and the Mediterranean economies defended their relatively – in a global perspective 

– high equilibrium. As already discussed, the crisis was followed by a slow recovery. By the 

end of the 18th century, Polish GDP per capita was barely above that of Japan and India and 

below that of the Ottoman Empire. During the 18th and the 19th century, however, the country 

managed to surpass the Asian figures. Nonetheless, its absolute growth rate in the first century 

after the onset of the Industrial Revolution on the continent was much lower than that of 

Western Europe. By around 1870, the average GDP per caput of the European countries in the 

sample other than Poland was 2077 1990$PPP. The Polish economy in per capita terms was 

less than half that level. 

 

Table 10: GDP per caput around the globe 1500-1870 in 1990$PPP. 

Year UK NL Northern 
Italy Spain Germany Poland Ottoman 

Empire Japan India 

1400 1,099 1,195 1,751 819  562id 610 527h  
1500 1.084 1.454 1,532 846 1.358 702d 660   
1600 1.082 2.662 1,363 892 967 810ad  574 793 
1700 1.513 2.105 1,476 814 1.113 569bd 700 629 729 
1820 2.073 1.874 1,511 916e 1.169e 634cd 740 600 588 
1870 3.190 2.755 1,541 1.207 1.692f 946g 825 737 533 
1910 4,611 3,783 2,176 1,895 3,348 1,689  1,304 697 
Note: a) value for 1578; b) value for 1662; c) value for 1776; d) Voivodeship of Cracow; e) 1800; 
f)1850; g) Poland in the present borders as calculated by Maddison; h) value for 1450; i) value for 

1410. 
Source: Bolt and Van Zanden (2014), Maddison (2001), Pfister (2011), Table 8. 

Conclusion 

Our inquiry into the long-term growth curve of the Polish economy confirms the conventional 

knowledge that Poland/Eastern Europe was a European periphery. Our figures reinforce the 

notion suggested by all of the previous studies of Polish per capita GDP that the county already 

lagged behind Western Europe in economic development at the end of the Middle Ages. The 

disproportion between the country and the front-runners located in the North Sea region as well 

as the other Western European countries widened through the period. The growth in the gap 

was not only a result of growth of the Western – particularly north-western – European 

economies, but also by the contraction of the Polish economy.  
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Furthermore, our investigation of income inequality in 16th century Poland contributes 

to a broader discussion about the link between economic growth and inequality. We 

demonstrated that, contrary to the claims made by Kuznets (and in opposition to the growing 

empirical evidence on the historical experience of preindustrial Western Europe), income 

inequality in the Polish agricultural sector was most probably higher than in the urban sector. 

This was a result of vast income differences brought about by a demesne economy based on 

serfdom with a class of landed nobility at the top and disenfranchised peasants at the bottom 

of the social ladder. This points to the crucial role of institutions (not only economic growth) 

when trying to understand the formation of income inequality. It is not to say that economic 

growth and income levels are unimportant. According to our findings, the inequality was 

curbed by the level of per capita income. In line with the theoretical claims made by Milanovic 

and collaborators, the level of inequality in the Polish agricultural sector, although relatively 

high, was limited by the inequality possibly frontier.  
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