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���%DFNJURXQG�

The use of pesticides in the agricultural sector has enhanced productivity in European agriculture 

during the last decades with positive economic effects for the agricultural sectors as well as for the 

economies in general. However, environmental concerns have also lead to an intensified debate 

about the desirability of using pesticides and the possible adverse implication for ground water, 

human health, fauna and flora. In Denmark the debate has intensified with the set up of the gov-

ernmental Pesticide Committee, which has been given the task of analysing agronomic, economic, 

environmental and legal implications of reducing the use of pesticides in Danish agriculture.  

Reviewing the international literature on the economic effects of reducing the use of pesti-

cides in agriculture is not very encouraging, cf. Christensen and Schou (1999). First, only a few 

studies have been undertaken and most of the quantitative analyses are based on rather limited cov-

erage of commodities and types of pesticides. Secondly, the empirical foundation is certainly weak 

both in terms of data on the agricultural sectors’ use of pesticides (if at all split out from other 

chemicals) and in terms of the econometric and agronomic basis for the methods applied. Thirdly, 

only a few studies take the economy-wide implications of reducing the use of pesticides into ac-

count.  

This paper analyses aspects of the economic effects of a complete ban on the use of pesti-

cides in Danish agriculture using a computable general equilibrium (CGE) model for Denmark in 

which alternative technologies are available for the crop sectors. Section 2 discusses the methodo-

logical issues involved, followed by a description of the applied agronomic data in section 3. The 

theoretical model is presented in section 4 where features specific to the presented analysis are 

highlighted. The agricultural and economy-wide effects of a complete elimination of the use of pes-

ticides in Danish agriculture are presented in section 5. Section 6 concludes. 

���7KHRUHWLFDO�DVSHFWV��DOWHUQDWLYH�WHFKQRORJLHV�

The objective of the present analysis is to evaluate the costs of a unilateral and complete ban on the 

use of pesticides in Danish agriculture. However, this is not a straightforward task since a typical 
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simulation with a standard neo-classical applied model is based on known and given technologies. 

Changes in the economic environment (e.g. taxes or subsidies) therefore result in shifts in the opti-

mal allocation of resources JLYHQ�WKH�DVVXPHG�WHFKQRORJ\. This approach is acceptable when ana-

lysing relatively small changes in the economic environment. However, simulated optima of very 

large changes need not reflect ‘real life’ because such changes may be expected to lead to alterna-

tive applications of existing technologies and the development of new technologies. Agronomic in-

sights support this intuition in the case of a hypothetical ban on pesticides1.   

Using microeconomic theory Figure 1 illustrates the issue. The depicted isoquant shows 

the technical trade-off between the use of pesticides and other inputs for a given level of produc-

tion. The initial use of the two factors is determined by the tangency of the iso-cost curve (with 

slope -Po / Pp) and the isoquant. As the tax on pesticides is increased (other prices are assumed 

fixed) the iso-cost curve shifts and for a given level of production the use of other input factors in-

creases relative to pesticides. However, the isoquant approaches the x-axis asymptotically and 

therefore the necessary tax to completely eliminate the use of pesticides would have to be infinite 

given the assumed technology (the isoquant). 

Thus is seems that the traditional CGE models can not be expected to correctly determine 

the effects of such large shifts in relative prices. To put it differently, the data underlying the CGE 

models (i.e. the defined technologies) is not representative for such drastic scenarios. To be able to 

analyse such drastic scenarios within the neo-classical modelling framework – and in this case a 

CGE model - significant adjustments must be made to the model and the underlying data.  

The approach adopted captures important aspects of ‘real life behaviour’ when the tax on 

pesticides becomes sufficiently high - leading to a complete elimination of the use of pesticides. 

Figure 1.b illustrates the adopted approach. The factor combination shifts discontinuously when the 

                                              
1
The issue could also be described in terms of the farmer having an extremely high willingness to pay to avoid losing 

the last kg of pesticide. This would correspond to an unrealistically high tax or shadow price. Furthermore, from a prac-
tical angle, trying to solve for such an extreme shadow price leads to numerical problems in most neo-classical models 
thereby technically limiting the possibilities for modelling a complete elimination of the use of a given input.   
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tax on pesticides reaches a certain level – the representative farmer no longer uses pesticides and 

relies solely on other inputs such as land, labour, capital and intermediate inputs. For these extreme 

relative prices the average cost of production using a technology that requires pesticides is higher 

than the average cost of using a technology that does not require pesticides. �

)LJXUH��D��DQG��E��,VRTXDQW��LVR�FRVW�FXUYH�DQG�DOWHUQDWLYH�WHFKQRORJLHV 
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This approach has been implemented in the Danish CGE model in such a way that the rep-

resentative farmer endogenously chooses between different technologies (requiring and not requir-

ing pesticides) depending on the relative prices and thereby the lowest costs of production. This is 

illustrated in figure 2 – once again for a technology applying just two types of inputs. Initially, pro-

duction is given by the tangency of the isoquant Y and iso-cost curve IC1 resulting in a combination 

of factors given by A. The alternative technology using no pesticides but resulting in the same level 

of production is given by point C.  

Assume that a tax on pesticides is introduced whilst the production of the crop considered 

and the prices of other inputs are assumed fixed. This leads to a shift in the iso-cost-curve from IC1 

to IC2, which in the traditional use of the model leads to a new combination of inputs given by 

point B (the cost minimising solution). However, given the ‘new technology’ is available, produc-

ers will already at the relative price IC3 be indifferent between producing using the technology re-

quiring pesticides (point D) and producing using the technology not requiring pesticides (point C) – 

obtaining the same level of production (Y) in both cases. With a lower relative price (tax) on pesti-
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cides production will solely take place using the technology requiring pesticides while a higher 

relative price of pesticides implies that production will solely take place using the technology not 

requiring pesticides (the result of a cost minimising behaviour given the new technology is avail-

able)2. 

)LJXUH����(QGRJHQRXV�VKLIW�LQ�WHFKQRORJ\�
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Naturally, in a CGE model neither the production of the crop considered nor the prices of 

other inputs are assumed constant. Furthermore, whether or not the alternative technology is 

adopted depends on which crop or commodity is considered. Introducing a tax on pesticides would 

imply that the alternative technology is activated for some (pesticide intensive) crops while other 

crops (being less dependent on pesticides) will continue to be produced using the ‘traditional tech-

nology’. Finally, since all prices are endogenous in a CGE model (including the price of land) this 

may imply that the introduction of a smaller tax will lead to a new equilibrium in which both tech-

nologies are used within the same crop sub-sector. Some producers will chose to pay the tax in or-

der to obtain a higher yield, whilst others opt to produce at lower costs but also with a lower yield. 

                                              
2
The graph also illustrates that allowing endogenous shifts in the adopted technologies limits the losses asso-

ciated with the pesticide tax. The cost of the alternative technology corresponds to the iso-cost curve IC3 implying that 
the production plans D and C are characterised by the same cost of production. This also implies that the production 
plans to the right of D never will be realised and further that the maximum loss corresponds to the difference between 

the costs obtained at A and D.  
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Nevertheless, measured in terms of the return to land, the economic outcome will be the same for 

both technology choices in the new equilibrium. 

One limitation of the proposed approach is the large amount of data that is necessary to be 

able to specify the alternative technologies correctly. These data are crucial when estimating the 

costs of a tax or ban on the use of pesticides. As described below these have been obtained in close 

co-operation with several agronomists with detailed knowledge (including field-testing) about the 

effects of different types of pesticides on the individual crops and vegetables.  

���'DWD��&RVW�VWUXFWXUHV���IXQJLFLGHV��LQVHFWLFLGHV�DQG�KHUELFLGHV�

With the objective of obtaining an acceptable indicator of the sectoral and economy-wide costs of 

eliminating the use of pesticides in Danish agriculture it is crucial to base the analysis on high qual-

ity and representative data for the crop sectors. This includes data for farmers usage of different 

types of pesticides (i.e. fungicides, insecticides, and herbicides) as well as the critical data for the 

alternative technologies describing the production possibilities for the different types of crops with-

out using pesticides.  

In short the data used is based on an agricultural specific input-output table for the Danish 

economy developed at the Danish Institute for Agricultural and Fisheries Economics (using 1992 as 

the base year). The table covers 39 sectors producing 45 commodities of which nine are primary 

agricultural commodities and six are processed agricultural commodities. For a detailed description 

of the input-output table, see Jacobsen (1996). These data has been supplemented with detailed 

studies based on farm account statistics resulting in quite a unique division of the agricultural sec-

tors’ gross factor income into its components of return to own and hired labour, capital and land. 

These returns to the primary factors have also been adjusted to take account of random changes in 

crop yields – recalling that 1992 was a relatively bad harvest year. Finally, the data have been ad-

justed to reflect the importance of the hectare premiums of the 1992 agricultural reform given their 

effect on the allocation of agricultural land in the scenario analysed here. 
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Besides these important adjustments the cost structure of the agricultural sectors has been 

improved significantly as their use of herbicides, insecticides, fungicides, fertilisers, other chemical 

products and manure are explicitly represented in the database. The cost data used in this analysis 

are based on agronomic advisory materials and the detailed commodity accounts from Statistics 

Denmark. In particular data on the total agricultural land area and number of pesticide treatments 

are also included. The total amount of pesticides used is then split out across different types of pes-

ticides as well as crops. The resulting cost structures have been confronted with and tested against 

detailed agronomic knowledge.  

Table 1 shows the resulting cost structure for the five crop sectors with emphasis given to 

the three types of pesticides. Total expenditures on pesticides amount to almost 1 billion Danish 

DKK in 1992 of which 33, 15 and 52 per cent are on herbicides, insecticides and fungicides, re-

spectively. As can be seen in parenthesis pesticides make up 8.7 per cent of total production cost in 

the potatoes sector, while the expenditures to pesticides in the sugar beet production amount to 9,2 

per cent of total costs. At a markedly lower level, pesticides account for 4.9, 4.1 and 4.0 per cent of 

total costs in the productions of rape, roughage and cereals, respectively.  

�
7DEOH����&RVW�VWUXFWXUH�LQ�'DQLVK�$JULFXOWXUH��PLOOLRQ������'DQLVK�'..�DQG��SHU�FHQW� 

 
 

Cereals 
 

Rape 
 

Potatoes 
 

Sugar beet 
 

Roughage 
  
Intermediate inputs and taxes 6185    (47.9) 248    (24.7) 462    (44.2) 431   (32.8) 2867  (59.3)
Fungicides 243      (1.9) 4      (0.4) 71      (6.8) 0      (0.0) 1    (0.0)
Insecticides 94      (0.7) 6      (0.6) 1      (0.1) 15      (1.2) 33    (0.7)
Herbicides 183      (1.4) 39      (3.9) 20      (1.9) 105      (8.0) 162    (3.4)
Labour 1663    (12.9) 185    (18.4) 179    (17.2) 166    (12.6) 462    (9.6)
Capital 2152    (16.7) 156    (15.5) 223    (21.4) 507    (38.6) 584  (12.1)
Agricultural land 2384    (18.5) 366    (36.5) 89      (8.5) 90      (6.9) 729  (15.1)
  
Value of production 12905   (100) 1004   (100) 1044   (100) 1315     (100) 4837   (100)

 
 
�

�
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���7KH�WKHRUHWLFDO�PRGHO�

This section discusses the adjustments made to the standard general equilibrium model so as to en-

able an analysis of the economic effects of eliminating the use of pesticides in Danish agriculture. 

Without going into details, the model is a standard neo-classical CGE model assuming profit 

maximising producers, a constant return to scale technology and competitive markets3. Private 

households are assumed to maximise utility and the foreign trade structure is characterised by the 

Armington specification. The behavioural parameters are mainly based on Danish econometric 

studies, including in particular econometrically estimated elasticities for the individual agricultural 

sectors, cf. Jensen (1997).  

An integrated part of the construction of a CGE model is the choice of the so-called hier-

archy of CES input demand functions describing the pair wise substitution possibilities. The struc-

ture chosen reflects agronomic considerations and herbicides therefore substitute with an aggregate 

of capital, labour and energy while fungicides substitute with fertilisers (an aggregate of fertiliser 

and manure). Insecticides substitute with an aggregate of fertilisers, fungicides and agricultural 

land4. 

The CGE model has also been modified to allow for the endogenously determined shifts in 

applied technologies in the individual agricultural sectors. The model has therefore been extended 

with a new set of corresponding agricultural sectors producing the same commodities (cereals, rape, 

potatoes, sugar beet and roughage) using a technology in which pesticides do not enter the factor-

mix. This alternative factor-mix is determined using rather detailed agronomic data describing the 

technical-biological relationships in producing the different crops when phasing out pesticides 

combined with results from simulations with a farm-based linear programming model (based on 

farm account data). This farm-based model determines the optimal use of land and the optimal 

                                              
3 See for example Frandsen et al. (1994) and (1996) for a description of a less agricultural specific version of the model, 
4 In this paper we do not report the detailed elasticities of substitution for the different types of pesticide as the later 
numerical example does not depend on these elasticities – recalling that pesticides are complete eliminated. 
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combination of intermediate and primary factors given the restriction that the use of pesticides is 

forbidden. 

More specifically, the factor-mix in these alternative technologies (no use of pesticides) is 

determined as the percentage increase in the different input factors per unit of output relative to the 

traditional/standard technology (using pesticides). Table 2 shows the percentage increases in the 

different intermediates and primary factors in each of the crop sectors. These are the results from 

the agronomic and farm-based models and they illustrate the technology available to the Danish 

crop producers in the event that a ban on the use of pesticides is introduced.   

The table illustrates that the input of for example fertiliser and manure, contract operations 

and labour in the production of potatoes is 40-66 per cent higher when pesticides are not allowed as 

compared with the present situation. The necessary increases in inputs in the production of rough-

age are much more limited. Eliminating the use of pesticides will of course also entail an increase 

in unit costs. The per unit cost of production increases by 38 and 28 per cent for sugar beet and po-

tatoes, and with 24 and 15 per cent for rape and cereals, respectively. As expected, the results 

shown in Table 2 mirror the picture outlined in Table 1. The unit cost for roughage is basically un-

changed. This is caused by a significantly different crop mix since products that are relatively in-

tensive in contract operations, labour and energy will no longer be produced (beet for fodder for 

example) if the use of pesticides is forbidden.  

7DEOH���3HVWLFLGH�EDQ�VFHQDULR��&KDQJH�LQ�LQSXW�SHU�XQLW�RI�RXWSXW�UHODWLYH�WR�WKH�µVWDQGDUG¶�
WHFKQRORJ\��SHU�FHQW�

 
Cereals Rape Potatoes Sugar beet Roughage

  
Agricultural land 28,4 21,1 45,8 28,4 15,0
Contract operations and energy 18,2 26,7 66,2 51,2 -4,1
Labour  18,2 26,7 66,2 285,3 -4,1
Other intermediates 30,9 39,7 45,8 28,7 4,6
Fertiliser 18,1 -3,7 39,9 23,9 11,1
Herbicides -100,0 -100,0 -100,0 -100,0 -100,0
Fungicides -100,0 -100,0 -100,0 -100,0 -100,0
Insecticides -100,0 -100,0 -100,0 -100,0 -100,0
  
Unit costs 15,5 24,0 28,4 38,4 0,0
 
Source: Calculations based on results from agronomic and farm-based models, Ørum (1999). 
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The estimated required input increases seem to suggest that the alternative sectors would 

initially be inactive (under the assumption that the output prices of the ‘alternative’ products are the 

same as for the ‘traditional’ products farmers would be producing with deficits). The alternative 

sectors or technologies become active when the use of pesticides is forbidden or significant taxes 

on the use of pesticides are introduced. In other words they will become active as soon as it is prof-

itable to apply these technologies.  

To illustrate the proposed approach, imagine the introduction of a tax on pesticides result-

ing in a cost increase for producers using the present technology. To the extent that international 

competition limits the possibilities of increasing the output price (or if prices are fixed institution-

ally) the tax will lead to a lower level of production and a lower return to land, labour and capital in 

these sectors. Depending on the tax increase and the required extra inputs in the alternative tech-

nologies this might imply that one or several alternative technologies become profitable and there-

fore active in the new equilibrium.  

���5HVXOWV��$�FRPSOHWH�DQG�XQLODWHUDO�EDQ�RQ�SHVWLFLGHV�

This section presents the effects of a complete and unilateral Danish ban on the use of pesticides in 

agriculture applying the specifically tailored Danish CGE model. Technically speaking, the ‘tradi-

tional’ technologies/sectors are shocked away (now forbidden technologies) thereby releasing agri-

cultural land, labour and capital to be employed elsewhere in the economy. Agricultural land will 

be reallocated to the pesticide-free crop sectors and in the new equilibrium the return to land (as 

well as to capital and labour) will be lower, albeit equalised across the grown crops and sectors5. In 

the presented scenario only the alternative technologies are by definition active6.  

                                              
5 The analysis presented does not allow for endogenously determined set-aside as the return to land will fall until all 
available land is fully employed. To put it differently, the new equilibrium is characterized by a much more extensive 
agricultural production. 
6
A number of other alternative scenarios have also been undertaken but will not be presented in this paper. They clearly 

illustrate that the implemented approach with endogenously determined shifts in the applied technology function yields 
satisfactory results.  
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It must be stressed that the results illustrate the effects of a unilateral Danish policy in the 

long term assuming away short term ‘adjustment cost barriers’ and that the trade balance relative to 

GDP is unchanged in the long run (the economy-wide budgetary restriction). It is assumed that ag-

ricultural production abroad is based on pesticides, and being a member of the internal market, im-

ports of these commodities continue to take place thereby limiting the possibilities for passing on 

the increased Danish cost to the consumers of the pesticide free crop products. The scenario is ana-

lysed using a standard neo-classical closure in which factor market prices are fully flexible and as-

suming that agricultural land is only employed in the agricultural sectors. It is further assumed that 

agricultural labour is slightly sluggish in the sense that the mobility of labour between agriculture 

and the rest of the economy is imperfect allowing for the historically observed wage rate differ-

ences between the agricultural and industrial sectors. 

Table 3 below shows the calculated effects for prices, production, exports, employment 

and gross factor income in the primary and processing agricultural sectors. A complete ban on the 

use of pesticides will reduce the Danish production of cereals by 70 per cent (significantly lower 

yields and profitability explain this). An assumed intense international competition limits the possi-

bilities of increasing the output price without significant reductions in net-exports of cereals.  

A similar pattern is found for rape and potatoes, and the productions of these commodities 

fall by 97 and 69 per cent respectively. Whereas the prices of cereals and rape increase only mar-

ginally, the price of potatoes increases by almost 22 per cent. This relatively large price increase re-

flects a complete elimination of the production of potatoes for industrial purposes (being replaced 

by imports under the assumption of intense international competition) and a moderate fall of 3,5 per 

cent in the supply of potatoes for private consumption. This moderate fall is explained by an as-

sumed less intense international competition for this quality of potatoes or to put it differently, that 

Danish consumers have a strong preference for Danish potatoes for final consumption. Therefore, 

the cost increase is passed on to the Danish consumers of this quality of potatoes.  
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7DEOH����3HVWLFLGH�EDQ�VFHQDULR��&KDQJHV�LQ�VHOHFWHG�LQGLFDWRUV��SULPDU\�DQG�SURFHVVLQJ�DJUL�
FXOWXUDO�VHFWRUV��SHU�FHQW��

  
 Price Production Export Employment Gross factor

income
  
Primary agricultural sectors  
Cereals 2,3 -70,1 -89,6 -62.3 -50.3
Rape 3,8 -96,7 -99,1 -95.7 -49.4
Potatoes 21,6 -68,9 -100,0 -45.5 -62.4
Sugar beet 29,5 -62,8 43.4 -44.4
Roughage -7,9 -0,5 1.4 -4.8
Beef and milk 0,2 0,0 4.5 4.7
Pig -1,2 3,4 6.3 -0.6
Poultry -0,9 1,1 8.0 -1.6

  
Processing industries  
Slaughterhouses, cattle -0,2 0,1 0,9 0.7 -1.3
Slaughterhouses, pigs -1,3 3,4 5,2 3.7 1.8
Slaughterhouses, poultry -1,1 1,5 4,4 1.8 -0.2
Dairies -0,4 0,1 1,5 0.8 -1.1
Sugar refineries 3,5 -71,8 -96,7 -71.4 -71.9
 

In spite of sugar beet being the most pesticide intensive crop and thereby experiencing the 

largest increase in costs per unit of output, it is at first sight surprising that the results indicate a 

relatively less drastic fall in the production of this crop. Compared to rape and grains the production 

of sugar beet ‘only’ falls by 63 per cent and the price of sugar beet increases by almost 30 per cent. 

This is explained by several factors. First, there is no initial import of sugar beet and due to the par-

ticular model specification this implies that no imports of sugar beet will or can take place in the 

scenario analysed. Sugar beet production is therefore protected against foreign competitors on the 

import side (prohibitive transport costs). Secondly, sugar beets constitute a relatively small share of 

total costs in the sugar industry (slightly less than 15 per cent) limiting the effects of a price in-

crease of sugar beet on the cost determined price of processed sugar. Assuming once again inten-

sive international competition, the price increase of 3.5 per cent for processed sugar leads to an ac-

tual elimination of exports and an increase of imports by 77 per cent. The production of processed 

sugar fall by 72 per cent as a result.  

As expected only limited changes are seen in the animal sectors. Most important for these 

sectors are the lower costs of production for roughage. The initial limited use of pesticides and an 
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insignificant increase in unit costs following the ban on pesticides result in a 7.9 per cent decline in 

roughage production costs. The lower return to land, labour and capital in the other crops sectors 

reduces the unit cost of production of roughage in the long term thereby dominating the initial ad-

verse effect of the ban for these crops. The animal sectors also benefits from lower factor prices in 

general resulting in positive effects for exports and production.  

The table also illustrates that the declining crop production leads to a significant fall in the 

number of people employed in these sectors – a decline that is only partially compensated by a 

slight increase in the number of people employed in the animal sectors. Total primary agricultural 

employment is reduced by slightly less than 16,000 full-time employed corresponding to 18.4 per 

cent of total employment in these sectors. Total employment in the primary and processing indus-

tries decline by 16,200 persons corresponding to 13.9 per cent of total employment in these sectors.  

Changes in the gross factor income, defined as the return to labour, capital and land and in 

the case of cattle production also the return to the dairy quota, are explained by both price and 

quantity adjustments. A total elimination of the use of pesticides in the crop sectors reduces total 

gross factor income in the primary agricultural sectors by 16.2 per cent or 3.8 billion 1992 DKK.  

Across the examined sectors total income falls by 12.7 per cent or by 5.2 billion 1992 DKK.7  

The remaining 26 industries face lower costs of production due to the assumption of fully 

flexible factor markets. Real wages and the price of investment goods decline. The lower wage rate 

ensures that the released labour from the agricultural sectors is absorbed by the remaining indus-

tries. As the lower costs of production are typically passed on to both foreign and domestic con-

sumers, output prices typically decline by 1-2 per cent with positive effects on these industries’ 

competitiveness leading to gains in market shares at home and abroad. In spite of the marginal in-

crease in employment in these non-agricultural sectors, the lower real wage rate implies that the 

                                              
7 The loss of gross factor income can be further decomposed into its components (not shown here).  The decomposition 
illustrates that of the loss of 3.8 billion 1992 DKK, 2.2 billion 1992 DKK can be attributed to a lower return to labour, 
1,9 billion to capital of and 0,5 billion to land. The return to the milk quota increases by 0.8 billion 1992 DKK ex-
plained by lower input prices. 
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gross factor income typically decreases somewhat. In total, gross factor income outside agriculture 

decline by 1.8 per cent or by 12.7 billion 1992 DKK of which especially the ‘protected’ industries 

with no or only very limited foreign trade looses the most (e.g. private and public services, con-

struction, and housing). The declining national income and the relatively high income elasticities of 

these services explain this. The export-oriented sectors lose the least or even gain slightly as a result 

of the lower production costs and the derived increased exports. 

Adding the lower agricultural gross factor income of 5.2 billion DKK the overall Danish 

gross factor income declines by 2.3 per cent or by 17.9 billion 1992 DKK in the long term if the use 

of pesticides is completely forbidden. 

Table 4 summarises the macroeconomic consequences. The decline in production, exports, 

employment and gross factor income in the crop sectors results in a significant lower national in-

come. Including the derived effects in the rest of the Danish economy, a complete elimination of 

the use of pesticides in agriculture lead to a 0.8 per cent fall in real national income (GDP) corre-

sponding to a real income loss of 7.3 billion 1992 DKK.  Long term private consumption possibili-

ties decline by 7.6 billion or 1500 DKK per capita. Total investments decline by 1.2 per cent8.  

Finally, considering the price effects the terms of trade is reduced by 1.1 per cent under the 

assumption of Denmark being a small open economy facing fixed import prices. The nominal wage 

rate is reduced by 2.2 per cent and with a 1.3 lower consumer price index the decline in the real 

wage rate needed to clear the labour market corresponds to 1.1 per cent. Eliminating the use of pes-

ticides will also lead to a 15 per cent lower return to agricultural land following the significantly 

lower crop yields. 

�

                                              
8
As a last consistency check we find that the earlier reported fall in total gross factor income of 17.9 billion 1992 DKK 

corresponds perfectly with a loss of nominal national income of 21.7 billion DKK (real GDP falls by 0.8 per cent and 
the deflator by 1.6 per cent) taking into account a 3.8 billion lower revenue from taxation of commodities and services 
(primarily explained by the lower level of private consumption).  
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7DEOH����3HVWLFLGH�EDQ�VFHQDULR��0DFURHFRQRPLF�HIIHFWV��
 

1992-level Change 
 
 Billion DKK Million DKK Per cent
 
Real GDP 887,9 -7281 -0,82
Real private consumption 439,3 -7600 -1,73
Real public consumption 229,0 0 0
Real investment  161,0 -1980 -1,23
Real export 324,2 6354 1,96
Real import 265.6 5206 1,44
Real capital stock -1,59
 
GDP deflator -1,63
Consumer price index -1,25
Price of investment goods -1,17
Terms of trade -1,10
Nominal wage rate -2,23
Price of agricultural land -14,60
�

���&RQFOXVLRQ��

Based on sound agronomic and farm account data and a specifically tailored CGE model for the 

Danish economy this paper has presented the data and methods applied and the sectoral and econ-

omy-wide costs of a unilateral Danish ban on the use of pesticides in Danish agriculture. The analy-

sis serves as an input to the debate about the effects of reducing the use of pesticides in agricultural 

production. Cost analysis such as the one presented could be compared with expected economy-

wide benefits of reducing the use of pesticides. Several other scenarios than the one presented have 

been undertaken and the data and methods developed specifically for this purpose have proven ro-

bust and satisfactory.  

It has also proven very fruitful and extremely important to co-operate intensively with ag-

ronomic experts on pesticides and the so-called ‘alternative technologies’ that do not use pesticides. 

One of the strengths of the analysis is therefore the special efforts that have been devoted to ‘get-

ting the data right’ and the consistency of results with the microeconomic and agronomic analysis 

undertaken by experts in these fields.  

Naturally, the results found should be evaluated in light of the assumptions applied as out-

lined in the paper. Compared with other more partial economic analysis the present analysis takes 
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into account the economic linkages between the individual agricultural sectors and between the ag-

ricultural sectors and the remaining industries. Furthermore, the analysis has taken into account the 

derived cost and price effects and the implications of explicitly representing the overall macroeco-

nomic budgetary restrictions.  

The analysis clearly illustrates that pesticides are a crucial input factor in the crop sectors, 

and a complete ban on the use pesticides would probably imply drastic changes in agricultural pro-

duction. At the same time, such significant effects in the agricultural sector could lead to notable ef-

fects in the other parts of the Danish economy thereby reducing significantly long term consump-

tion possibilities. 
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