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Abstract 

This paper uses a case study on the evolution of a small Rhine river delta area in the Netherlands, 

to illustrate the land-water co-evolution of the environment, the technology used to exploit it, and the 

institutions established to govern it. Three strands thus are interwoven in this paper:  

(1) Land needs to be protected yet utilized.  However, an equilibrium between both is not always easy to 

achieve. In this part of the Rhine delta, as a result of exploitation, we see shifts from agriculture on fertile 

peat to stock-raising on infertile peat, to peat extraction, to inundations, and to drainage in order to regain 

fertile soil.  

(2) In the dynamic between collective authority and individual ownership which accompanies these 

changes, and which, elsewhere, has been called ‘the dilemma of the commons’, we observe here how 

individuals beget institutions and institutions beget individuals. 

(3) In the process, new technologies are invented, but these always have unintended and unexpected 

consequences. They enable us to overcome challenges posed by the natural environment, until eventually 

the consequences of that conquest undermine the conquest itself in a dramatic manner. Then, new 

technology needs to be brought in and the cycle repeats itself. 

Together, these three dynamics jointly drive the region further and further from its point of departure … 

towards the bottom of the sea. 
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Introduction: the Pre- and Proto-History of the Area 

The area presently called ‘Rijnland’ in the Netherlands is situated just behind the Dutch 

coastline between two ancient branches of the Rhine near its mouth. The term ‘Rijnland’, 

however, is also used for the administrative entity that governs water management in the area. In 

this chapter, I will try to show that such conjunction is not accidental. To do so, I will describe 

the genesis and evolution of the area through time from around 2000 BC to the present. In that 

period, the natural dynamics of the region were completely brought under control of humankind, 

or to use the term of Tim Ingold (1982): ‘Nature was appropriated’.  

Like every river, the Rhine has for tens of millennia deposited large amounts of gravel 

and sand in front of its mouth, along the North Sea. As the sea level rose under the impact of 

climate change, and the deposits built up simultaneously, river flow slowed down, and the level 

between water and land diminished until in many places it was only a few feet in difference. A 

true delta emerged, in which the sea and the river continually struggled for dominance. 

Sometimes above and sometimes underwater, the natural levees became areas on which 

vegetation took root. But as long as the sea regularly inundated it during winter storms, and 

deposited large amounts of sand on the levees, the vegetation could not really establish itself. 

Around 2000 BC, currents in the North Sea shifted and caused the slow buildup of a row 

of levees (‘dunes’) that protected the area immediately behind it from the sea (van der Leeuw, 

1987, Brandt & van der Leeuw 1988). Although other branches remained ‘open’, the largest 

mouth of the Rhine shifted towards the North, freshwater accumulated further south, and as the 

vegetation flourished in the zones that were now protected from the sea the area became a peat-

marsh.  
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Eventually, people settled in that marsh, initially on small tufts of peat that were a little 

higher than the surrounding landscape, and on the edges of the creeks that drained the area. 

These early settlements consisted of a very small number of houses (generally 1-4). People 

exploited the land by planting some cereals and other edible plants and by allowing some 

domesticated cattle and sheep to graze there (Brandt, van Wijngaarden & van der Leeuw 1984). 

But the battle against the water dominated their lives. One finds drainage ditches around the 

individual houses, and with time, individual houses were built on small artificial mounds 

(‘terpen’ in Dutch) to ensure that they were not inundated in periods of high water when storms 

or high tides in the North Sea blocked the Rhine’s mouth and freshwater accumulated behind the 

dunes (Figure 1, cf. Brandt, Groenman & van der Leeuw, 1987).  

FIGURE 1 ABOUT HERE 

To cultivate their crops, people also had to drain the peat. But as soon as the water table 

was lowered, the (drying) peat either oxidized (burnt away) or blew away, lowering the level of 

the land. This engendered a positive feedback loop that lowered the land, made drainage more 

and more difficult, and heightened the danger of inundations. The drainage ditches grew longer 

and longer, eventually creating a complicated system that has been laid bare by archaeologists. 

These longer ditches are the first sign that people began to collaborate and organize themselves 

in the battle against the water. 

By about AD 900, the inhabitants’ strategy in dealing with the water changed – they 

began to collaborate in enclosing certain small surfaces by means of artificial defense systems 

(dikes, ‘dijken’ in Dutch) that were several meters high. The labor involved could never have 

been accomplished without a common effort, and we may interpret this as a sign that local 

collaboration and organization had reached a new level. 
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waterways. A map from around AD 1480 (fig. 4) shows the number of mills dotting the 

landscape at that time. 

FIGURE 4 ABOUT HERE  

 However, lowering of the land surface with respect to the water table also changed the 

economy of the area. The local reduction in the cereal yield occurred at a time when, elsewhere, 

grain was cheap and easy to obtain. Hence, it became more attractive to let the land (now often 

soggy) revert to pasture for grazing cattle and sheep. Milk and butter, as well as meat, fetched 

good prices in the growing number of towns of the area but required much less labor than cereal 

cultivation. In turn, this forced many marginal farmers to find other means of subsistence. Some 

adopted other rural professions, such as fishing, but many of them moved to the towns, where 

there was demand for cheap labor in such typical urban activities as trade and industry. 

The 14th to 16th centuries saw a very important expansion of urbanization in the area, 

under the impact of rapidly growing long-distance trade and the industrial production of trade 

goods. In particular, the Dutch coastal towns of the 13th century became involved in trade 

between the Baltic countries, Great Britain and the Atlantic coast of France.  They brought dried 

fish, pelts, and other Nordic items to Britain and France, exported British wool to Flanders and 

Flemish (woolen) cloth to both France and the Baltic, and transported wine from the Garonne 

area in Aquitaine to both Britain and the Baltic. As that trade intensified, the Dutch coastal towns 

of Leyden, Haarlem, and especially Amsterdam, grew rapidly and began producing their own 

trade goods.  

These industries that emerged in the 14th century needed fuel, and by this point most of 

the original Holtland had little forest left. Indeed, the only locally plentiful fuel was the (dried) 

peat that was sold in the form of turves for heating and industrial production to such ends as 
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pottery making. Consequently, the price of turves increased drastically, and more and more 

farmers reverted to digging away their land and selling it as fuel. Relatively quickly, this created 

surfaces of open water, which, in turn, became a danger to the remaining land by undermining its 

stability and subjecting it to flooding in stormy weather (cf. figs. 3, 5a, 5b). 

FIGURE 5 ABOUT HERE  

In the last phase of the Early Modern Period, major collective activities were made 

possible by concerned volunteerism, which was subsequently replaced by wage labor paid for by 

a land tax imposed by the authorities of the (now) Hoogheemraadschap Rijnland. As land was 

progressively dug away, of course, this reduced the revenue necessary for the maintenance of the 

dams, canals and sluices that kept the water under control. Hence, the water authorities limited 

peat extraction and forced those who practiced it to buy other tax-liable land to compensate for 

the loss of income. In the process, the water authorities gained control over aspects of land 

management.  

This was made all the more urgent because the increase in open water required a 

reorganization of the water management. Improved sluices were installed along the northern 

edge of Rijnland, which opened to drain the land during ebb and closed to protect the land at 

high tide (cf. fig. 6). To realize these improvements, the Hoogheemraadschap took control of 

and responsibility for all the dams and related engineering works in the area, further extending its 

control. 

FIGURE 6 ABOUT HERE  

The ‘Golden Era’: Water is again Transformed into Land 

In the Netherlands, the period 1550-1650 is commonly called the ‘Golden Century.’ It is 

the era in which the Dutch gained their freedom from Spain after a war that lasted 80 years 
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(1568-1648), their merchant fleet vied with the British for control of the Oceans, and Dutch 

merchants, particularly from the western part of the country (Holland and Zeeland), founded 

trading posts and colonies around the world (Dutch East Indies, Southern Africa, Brazil, Eastern 

North America, etc.). The Dutch coastal cities grew exponentially, and Amsterdam became one 

of the capitals of the world. Many of their inhabitants profited from the rural poverty to buy up 

tracts of agricultural land, grassland, or peat (cf. fig. 7). From this point onwards, the towns had a 

direct economic interest in the countryside. In this phase of Dutch history and water 

management, the towns in the area vied with the Hoogheemraadschap for control over the 

countryside. 

FIGURE 7 ABOUT HERE 

Continued misery in rural areas maintained the influx of poor peasants into the cities, and 

kept the price of labor low, thus stimulating shipbuilding and other crafts and industries that, in 

turn, enabled this rapid urban growth. Fuel was critical to expansion, and the economy of the 

area became more and more dependent on the provision of what was, in effect, the first fossil 

fuel of the modern world: peat. Once the land had been burned away, techniques were developed 

for peat exploitation underwater, clearing away all the peat down to the sands and clays below. 

As the areas of open water multiplied, and became deeper and deeper, so did the number of 

floods and other ‘accidents’. But while the grain price remained low, little was done to mitigate 

the risks.  

In the meantime, the Hoogheemraadschap itself ran into financial problems. The agrarian 

crisis of the first half of the 17th century coupled with the decline in peat production 

impoverished the population and pushed agricultural tax revenues to an all-time low. Many 

influential urbanites bought up large tracts of farmland in Rijnland, which they exploited by 
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FIGURE 5A 

 

 
 
 
 
 
 
 
 
 
 
 
 
Figure 5A: Digging away the peat – which is sold as fuel – leaves a landscape intertwined with 

surfaces of open water (from: Tielhof & van Dam, 2006). 
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FIGURE 5B 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5B: After most of the peat is sold, a lake is all that remains (from: Tielhof & van Dam, 

2006). 






















