Sugar Industry in Croatia – 265 Years of Continuous Improvement
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Sugar is an important element in human nutrition, but at the same time, it is much more than a source of quick energy and an instrument to satisfy human craving for sweets. Sugar industry has the capacity to introduce new technologies, boost the region-wide economic development, and even to change paradigms by improving crop rotation and agricultural family income thanks to new plants introduced into production. 
Sugar production has always been heavily regulated; regulation has been both one of the key sources of its competitiveness and a reason for its downfall. Early sugar production in Europe was based on colonial cane sugar sourced overseas, burdened with high import duties and precisely regulated. For continental countries of Europe, that was an expensive and unreliable solution. Based on the research of A. S. Marggraf who extracted sugar from beet root in 1747, and of his student and successor F. C. Achard whose research led to better beet varieties, the first plant for sugar extraction from sugar beet became operational in 1802 in Cunern, Silesia, now Konary, Poland (Rolph, G.M., 1917). That was a turning point for the European sugar industry. Since then, production of sugar beet expanded considerably throughout areas with moderate continental climate (30° - 60° North and 25° - 35° South). In the beginning of the 21st century, the total beet acreage was around 5,5 million ha worldwide.
With less than 20,000 ha under sugar beet in 2017, Croatia certainly does not belong to top European producers; however, the country played a very interesting role in the development of sugar industry based on cane sugar imported into Austro-Hungarian Empire, especially in the early XVIIIth century.
file_0.jpg


file_1.wmf



 
Figure 1. Sugar Processing Plants in Croatia
Source: National Geographic, modified by authors



XVIIIth Century Sugar Industry in Croatia
Early efforts by the Austro-Hungarian Monarchy, to secure a reliable source of sugar, were based on colonial (cane) sugar, which was burdened with high import duties. The charter of Emperor Charles VI from 1719 awarded Rijeka and Trieste the status of free ports. Thanks to its new privileges, the Port of Rijeka became an open market for foreigners, who from then on started settling down and do business in the town. In 1754, a sugar refinery owned by Urban Arnold & Co. The Company as such was founded in 1751. located in Antwerp became operational (marked  in Figure 1). Initially, its business included sugar refining, as well as the production of potash and of tallow candles. The Company subsequently increased the number of its sugar refining plants (Brajda, Brajda Smrekar and Ponsal, today Mlaka), and was supplying the whole Austro-Hungarian monarchy with sugar, which became its main article. The Company was the largest business in Fiume/Rijeka at the time. It employed more than 1000 workers and employees at a time when the town had little more than 5000 inhabitants (History of Rijeka). The sugar refinery was closed in the first half of 1828 (Goldstein, I., 1999); nevertheless, after seventy years of its existence, the company left a significant trace in the formation of the urban landscape of Rijeka at the turn of the late feudalism into the civil era (Puhmajer, P., 2006).

Modern Sugar Production from Sugar Beet in Croatia 
The first steam-powered beet sugar factory in Croatia was established in 1836 (marked  in Figure 1). Ivan Kapistran II. Adamovich de Csepin, N. Meyer from the Vienna-based company ”Mayer & Söhne“, and I. G. Landauer produced sugar there, using modern French equipment. The plant with one hundred employees was one of the largest food factories in Northeastern Croatia of that time (Pavić, 2012). However, the plant struggled with difficulties specific to a new industry: besides its general capital shortage, the main problem was the procurement of raw materials. At the time, sugar beet was largely unknown in Croatia, and its development among the agricultural population did not succeed. As it is not suitable for consumption, the only incentive to produce was the purchase price offered by the sugar manufacturer, and this offer attracted few. Additionally, the beet root sugar content was low, and the production and processing technology fairly inefficient. Due to all these factors, the plant went out of business in 1853.  
In the pre-WWII period, two major sugar factories acted as the pillars of industrial sugar production in Croatia ; Osijek, operational since 1905, and Beli Manastir since 1911 (marked as  and  respectively in Figure 1). The introduction of sugar beet into large scale production was a very important element of success. There is evidence of sugar beet production for the BELJE company in Osijek-Baranja County since 1908 (Čalić, D., 1986).
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Figure 2. Development of Sugar Industry in Croatia

Sugar Production in Centrally Planned Economy
Sugar beet was mostly grown by large state-owned companies. Production was properly mechanized and managed, mostly by experienced agricultural engineers. Sugar beet acreage was continuously increasing, in both absolute and relative terms, but sugar beet yields remained pretty much constant. During that period, two new sugar-processing plants were built (Županja in 1947, and Virovitica in 1980, marked as  and  respectively in Figure 1). Large state-owned companies like Belje invested considerable amount of resources into improvements of sugar production, including that of sugar beet varieties. Even a specialized research institute dedicated to the improvement of sugar beet growing was founded in Osijek. The four Croatian sugar factories of that time were not able to source enough sugar beet from state-owned companies, so they contracted a certain amount of sugar beet from family farms in their surroundings. In that case, they operated as an integrator, who was the provider of critical inputs (seeds, fertilizers, chemicals) and services (harvest and transportation).
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Figure 3. Area under Sugar Beet 1960-2017
Source: Croatian Statistical Office Yearbooks  

Sugar Production in Transitional Economy
That was a very difficult period for the Croatian sugar industry. Four unfavorable processes took place at the same time: A) the transition from centrally planned to market oriented economy; B) the dissolution of the former federal state; C) the collapse of the Soviet Union, formerly an important market for Croatian companies, and D) a war that caused a considerable proportion of the arable land used for sugar beet growing to be unavailable.
The pre-war production of 1.25 million tons of sugar beet on 28.5 thousand hectares was cut in half due to the temporary loss of territory. Yields per hectare went down by more than 25% in the first war years, but they would gradually increase again. After the peaceful re-integration of the UNPA sector East, the Croatian Homeland War officially ended, and the sugar beet production very soon reached its pre-war area and total quantity. Despite all efforts, yields and total production remained wildly variable. During that period, all state-owned agricultural companies, including all three operational sugar factories (,  and ), were privatized. After the Croatian independence, special care was given to family farms, and a newly established agricultural development service was commissioned to offer help for both technical and business aspects of the production.
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Figure 4. Total Sugar Beet Production 1960-2017
Source: Croatian Statistical Office Yearbooks 

Sugar Production under EU Common Market Conditions
Croatia has been a member of WTO since 30 November 2000. As of 1st July 2013, it has also been a member state of the European Union. Its national quota for sugar was defined by the Croatian accession agreement at 192,877 tons of sugar, and was in force starting from 2010/2011 marketing year. No quotas for isoglucose and inulin syrup were negotiated. During the first three years following its accession, Croatia was granted an annual import quota of 40,000 tons of raw cane sugar with the ‘erga omnes’ clause, at an import duty of EUR 98/ton (Anonymous, 2011).

Together, the three Croatian sugar factories have a total daily capacity of 21,000 t of sugar beet. Sugar is mostly produced from domestically grown sugar beet, but a small proportion of sugar beet is imported: in the first four years of EU membership, 15.64% on average of the processed sugar beet was imported. Croatia accounts for just a little over 1% of the EU sugar beet production (in terms of both harvested quantity and acreage). Only Lithuania, Greece, Finland and Portugal produce less sugar beet (area wise), while Hungary has more acreage, but produces less sugar beet Note that 8 EU countries do not produce sugar beet at all. (Eurostat, 2017).  

The EU impact on the Croatian economy in general, and on its agriculture in particular, starts with the Council’s confirmation of Croatia as a candidate country. From that point on, significant pre-accession help instruments were available to Croatia, and the Special Accession Program for Agriculture and Rural Development – SAPARD - was utilized. Later on, the SAPARD, ISPA and PHARE programs were merged into one – the IPARD pre-accession program for 2007-2013. Although Croatia did use pre-accession help instruments over a long period of time, a very important element for efficient agricultural production, the irrigation infrastructure, was not sufficiently developed. 

The European Union as the world’s leader in sugar beet production introduced, in 2006, quite a radical change to its sugar production quota system. At first, the reform resulted in a strong drop in sugar production and in the closure of many sugar factories. (Molas, Kupczyk, and Osiak, 2017). However, Croatia, at the time still a candidate country, was not as affected by that reform as the new member states who had joined the EU in 2003.
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Figure 5. 1960-2017 Average Sugar Beet Yields 
Source: Croatian Statistical Office Yearbooks 

Table 1. Results of Sugar Beet Production in Croatia

Centrally planned economy
Croatian independence
Croatian 
EU membership
Harvested Area [ha]
a*        23,771 ± 5,606
a*         23,880 ± 5,022
b *         17,702 ± 3,672
Yield [tha-1]
a*        40,832 ± 3,530
a*         42,728 ± 8,785
b*          64,962 ± 8,647
Total production [t]
a*735,395 ± 517,275
b*1,030,278 ± 322,087
c* 1,153,398 ± 279,819
Source: Croatian Statistical Office Yearbooks  

Table 1 offers a very condensed view of sugar beet production in modern-age Croatia. The average acreage and yield in independent Croatia were not significantly higher compared to the period of centrally planned economy; after the EU accession, though, both the acreage and the yields went considerably up. However, the total production remained very variable among the various investigated periods. When looking at the current situation, it is possible to conclude that the Croatian EU membership brought about a significant increase in sugar production, achieved through higher yields per hectare and lower acreage.

The sugar industry in general, and sugar produced from sugar beet in particular, will continue to grow in importance for the global economy. A lot will depend on future policies on biofuels and on prices of petrol products, but a key element it’s already present: sugar beet is very suitable for the production of biofuels compared to other possible competitors. 
The European sugar beet production had been heavily regulated and influenced by sugar industry long before the EU was founded. Taking into consideration that beet sugar competes with cane sugar and other sweeteners, it is reasonable to expect that the processing industry intervene along the entire value chain to achieve and maintain competitiveness. 

At the end of 2018, negotiations  aiming at bringing the Croatian sugar industry together has shown their first results, as all three processing plants issued a joint announcement about their intention to establish a new company, under the working name ‘Croatian Sugar Industry’, which should secure the competitiveness of the Croatian sugar industry in the long run.


Abstract
The analysis of the Croatian sugar industry mentions the earliest evidence of that emerging industry. The main part of the article shows sugar beet production from 1960 till 2017, through three very different phases: centrally planned economy, market transition, and EU membership. 
Evidence of Croatian sugar industry goes as far back as 1751, when Urban Arnold & Co Company was founded. Their Rijeka sugar refinery became operational in 1754, and until the Continental blockade, it was not only one of the most important sugar supplier in the Austro-Hungarian Monarchy, but also one of the pillars of general economic development in its region.  
The production of sugar from sugar beet started in Croatia in 1836. Today, the three Croatian sugar factories have a total daily capacity of 21,000 t of sugar beet. Sugar is mostly produced from domestically grown sugar beet, but a small proportion of sugar beet is imported: in the first four years of EU membership, 15.64% on average of the processed sugar beet was imported. Croatia accounts for just a little over 1% of the EU sugar beet production (in terms of both harvested quantity and acreage).
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