Economic contribution of North Norway Marine Fisheries

Introduction

The fishery sector is an important contributor to the North Norwegian economy and an important sector in terms of its contribution to export, income and employment (Heen, 1989). Estimates of the fishery sector’s contribution can vary considerable depending on what is defined as ”fisheries” and on what method that is applied in estimating the fisheries economic activities.

The aim of this paper is to discuss some methods for estimating the fisheries economic activity and by use of data from north Norway, calculate the marine fisheries contribution to the regional economy.  Marine fisheries in this article includes aquaculture in marine areas and  harvesting and processing of marine wild fish  (captured fisheries). 

A concept widely used to measure the size of a sector is the sale value or gross production value. This has the advantage of being relatively easy to measure at industry level and is also easy assessable in for example export and industrial statistics. The sale value does not give a precise measure of the contribution to an economy because of double-counting. For example, feed bought by the aquaculture industry is part of the sale from the feed producers but is also accounted for in the sale from the aquaculture industry.

Economists prefer the concept value added to compute a sector’s contribution to an economy. An industry’s value added is defined as wage, depreciation, profit, capital income and indirect business taxes. The sum of the value added in all industries in an economy gives the gross regional product (GRP), a commonly accepted measure of the size of a regions economy. Employment is a third measure to compute for an industry contribution to an economy.  

The weakness of the above-described measures is that they do not account for economic activity beyond the fisheries sectors. The activity in the fishing sector will have indirect effects on other sectors of the economy. The fourth method applied will therefore be an Input-Output (IO) model. This model can measure the linkages an industry has to the whole economy.

This paper discusses the contribution of the fisheries sectors to the North Norwegian economy by applying and comparing the three last methods described above; value added, employment and linkages. The first method mentioned (sale value) will not be applied due to the weakness described above.

Fisheries contribution to gross regional product (GRP) 

As indicated above, value added for an industry is a precise indicator for this industry’s contribution to the economy. To account for inflation, the data given in table 1 is expressed in 1999 prices. 

Table 1. Marine fisheries contribution to the North Norwegian gross regional product (GRP) 1993 – 99


1993
1995
1997
1999

VALUE ADDED (mill 1999 kr)





Total North Norway
69 666
77 092
81 131
84 479

Aquaculture
444
560
586
1 053

Fish harvesting
1642
1963
2234
2108

Fish processing
1312
1336
1536
1480

Total marine fisheries
3398
3859
4356
4641

PERCENT OF TOTAL GRP





Aquaculture
0,6%
0,7%
0,7%
1,3%

Fish harvesting
2,4%
2,6%
2,8%
2,5%

Fish processing
1,9%
1,7%
1,9%
1,7%

Total marine fisheries
4,9%
5,0%
5,4%
5,5%

AVERAGE ANNUAL GROWTH (%)
1993-95
1995-97
1997-99
1993-99

Total value added in N.N.
5,3%
2,6%
2,5%
3,5%

Aquaculture
13,1%
2,3%
40%
23%

Fish harvesting
9,8%
6,9%
- 2,8%
4,7%

Fish processing
0,9%
7,5%
- 1,8%
2,1%

Total marine fisheries
6,8%
6,4%
3,3%
6,1%

Sources: Vassdal and Heen,2001; Directorate of Fisheries in Norway1994,1996,1998; Norway, Kingdom of, 1994,1996,1998,2000; Statistics Norway, 2001; Norwegian Institute for Fisheries and Aquaculture, 1994,1997,1999,2000. 

Table 1 shows marine fisheries contribution to the north Norwegian GRP in the period 1993 – 1999. The marine fisheries are divided in three subsections; aquaculture, fish harvesting and fish processing. The development in each of these subsections will first be discussed, thereafter the development in marine fisheries as a total.  

 The most striking fact for the development of the aquaculture industry is the very strong annual increase in value added in the 6 year period; 23% annual growth compared to 3,5% in the economy as a whole. This strong increase is a result of the expansion in the period 1997 – 1999 when the annual growth in the value added was 40%. From the table we can also see that the aquaculture industry contribution to the total GRP was about 0,6% - 0,7% up to 1997, for thereafter to about double to 1,3% in 1999.

The development in fish harvesting, on the other hand, follows closer the development in the economy as a whole.  Fish harvesting contribution to GRP varies from 2,4% to 2,8% in the period 1993-99. The annual growth rate in fish harvesting in the same period has been 4,7%, which is 1,2% higher than the average in the regional economy.

Fish processing shows a weaker development than fish harvesting. The annual growth has on average been 2,1% in the 6 years period compared to 3,5% in the GRP. Fish processing contribution to GRP has been between 1,7% - 1,9% in the period. 

Total marine fisheries have increased its contribution to GRP from 4,9% in 1993 to 5,5% in 1999. This increase is due to the strong growth in aquaculture. The captured fisheries (harvesting and processing) have had a growth very close to the economy as a whole.

Fisheries contribution to the North Norwegian employment 

From table 2 we can see that the annual growth in the employment in North Norway has been 1,4% in the 6 years period, from 208 000 employed in 1993 to 224 000 in 1999. The employment in the aquaculture industry has however been reduced by an annual rate of 1,8%. In 1993 the aquaculture industry contribution was 0,6% of the total employment in North Norway, while the contribution was reduced to 0,5% in 1999. The fact that the production has increased substantially shows that there has been a strong reduction in the number employed per output produced.

Fish harvesting has also reduced the percentage of total employment from 6 in 1993 to 4,8 in 1999. This implies a yearly reduction of 2,7% in the industry. This is not a new development. There has been a steady decline in the number of fishers in the post war period.

Table 2. Marine fisheries contribution to the North Norwegian employment 1993 - 99


1993
1995
1997
1999

EMPLOYMENT

(number employed)





Total employment in North Norway
208 000
215 000
226 000
224 000

Aquaculture
1 271
1 380
1 074
1 131

Fish harvesting
12 534
11 782
11 461
10 467

Fish processing
4 505
4 490
4 724
4 578

Total marine fisheries
18 310
17 652
17 259
16 176

PERCENT OF TOTAL EMPLOYMENT





Aquaculture
0,6%
0,6%
0,5%
0,5%

Fish harvesting
6,0%
5,5%
5,1%
4,8%

Fish processing
2,2%
2,1%
2,1%
2,0%

Total marine fisheries
8,8%
8,2%
7,7%
7,3%

AVERAGE ANNUAL GROWTH (%)
1993-95
1995-97
1997-99
1993-99

Total employment in North Norway
1,3%
2,6%
-0,4%
1,4%

Aquaculture
4,3%
-11,1%
2,7%
-1,8%

Fish harvesting
- 3,0%
- 1,4%
- 4,3%
- 2,7%

Fish processing
- 0,2%
2,6%
- 1,5%
0,3%

Total marine fisheries
- 1,8%
- 1,1%
- 3,1%
- 1,9%

Sources: Vassdal and Heen,2001; Directorate of Fisheries in Norway, 2000; Statistics Norway,2001; Norwegian Institute for Fisheries and Aquaculture, 1994,1997,1999,2000.

Fish processing has had a more stable development, counting for 2,2% of total employment in 1993 which was reduced to 2% in 1999. The absolute number shows small changes over the six-year period and the annual growth has consequently only been 0,3%.

Marine fisheries as a whole has reduced its percentage of total employment substantially in the six year period, from 8,8% in 1993 to 7,3% of total employment in 1999. But still, marine fisheries has a much higher portion of total employment than of total GRP, 7,3% compared to 5,5%. This is due to the captured fisheries, which in 1999 contributed to 6,8% of total employment while the value added only was 4,2% of the total GRP.

The multiplier effect of marine fisheries in the North Norwegian economy

In this part the multiplier effect of marine fisheries will be discussed and we will demonstrate how Input-Output (IO) analyses can be applied for this purpose. 

Both the value added and employment methods discussed above measure the direct impact of marine fisheries on the economy. They do not fully account for marine fisheries linkages with other industries and the resulting economic activities generated.

Marine fisheries have two types of economic effects on other sectors in the economy. First, a change in the output in the fisheries sectors means there will be a change in deliveries from other sectors whose products are used as inputs in marine fisheries production. This is referred to as the backward linkages. Second, a change in fishery output means there will be a change in the amounts of fishery output that are available to be used as inputs to other sectors using fish in their production. This is referred to as forward linkages. IO models provide a comprehensive approach in estimating these economic linkages and hence the total economic contribution of the fishery sector to an economy in terms of sales, employment and value added. There is a wide variation in the measurement procedures used for estimating the industry’s contribution using the IO approach.

Broadly speaking, this procedure can be grouped into three approaches.

· final demand-based -,

· hypothetical extraction of a sector or more than one sector -,

· output based approach.

In the literature the final demand-based method is preferred because the double-counting problem is omitted (Groenwold et al, 1987; Leung et al, 1997; Sharma et al, 1999a; Sharma et al 1999b). By final demand we mean the final use of goods and services as consumption, investment and/or export. By the final demand-based approach we mean that it is consumption, investment and export that is the driving force in the economy.

The Input-Output model

The I-O model is based on an I-O table of Northern Norway (Heen and Aanesen,1993) that can be defined in the terms of the following:


n


( xij+Yi=Xi




(i=1,2,…,n)

(1)


j=1

where xij is the sales from regional industry i to regional industry j, Yi is the sales from regional industry i to final demand, Xi is the total sales from industry i and n gives the dimension of the I-O table. In the condensed table for Northern Norway used in this article n=7.

By assuming constant I-O coefficients, the above equation system can be transformed to an operational impact model. In matrix algebra, the model is


AX+Y=X







(2)

where A is the matrix of I-O coefficients.

From equation (2) follows


X=(I-A)-1 Y







(3)

where I is the identity matrix and  (I-A)-1 is the Leontief inverse of the total requirement matrix.




Let’s define

B = (I – A)-1







(4)




where B is an n by n Leontief inverse. For a given vector of industry exogenous final demand, the vector of industry outputs can be derived using the Leontief inverse matrix as

X = BY







(5)

In order to empirically estimate the value of output generated by aquaculture and fisheries sectors to support the input requirements of final demand of other sectors and the value of output by other sectors to support final demand of fishery products, the last equation can be partition as:

Xf

bff
bfm
bfo


Yf
Xm

bmf
bmm
bmo

Ymf + 
Ymm + Ymo

(6)

Xo

bof
bom
boo


Yo
where
f represents fishery sectors, m trade and distribution sectors, 

o other sectors and f + m + o = n.

Yf and Ymf are respectively, the final demand for fish products and trade and distribution services involved in the delivery of fish products to final consumers.

The aim of using the I-O model is to calculate the total economy’s output generated by the fisheries sector’s final demand and the final demand of fishing trade and distribution services.

The total impact can be found by a two step calculation. First, we have:

Qf = bff · Yf + bmf · Yf + bof · Yf

                                   (7)

where Qf is the total economy’s output generated by fishery final demand.

Equation (7) can be simplified by introduction the output multiplier concept (Pj)

 
          n


Pj =( bij






            (8)

      i=1

where 
bij  are the elements of the Leontief inverse matrix (B).

bij expresses the direct and indirect effect in industry i of a change in final demand from industry j by 1.

Recalling equation (7),  bff + bmf + bmm + bof  = Pf 

Equation (7) can therefore be rewritten as

Qf = Pj · Yf






         (9)

Eq. 9 states that the economy’s output generated by the fisheries final demand is found by multiplier the fisheries output multiplier by the fisheries final demand.
Correspondingly, we have

Qmf = bfm · Ymf + bmm ·  Ymf + bom · Ymf = Pm ∙ Ymf

     (10)

where Qmf is the total economy’s output generated by trade and distribution sectors final demand involved in the delivery of fishery products and services to final consumers and Pm is the output multiplier for the trade and distribution sector.

The total impact (TI) on the north Norwegian economy is found by adding eqs (9) and (10):


TI = Qmf· + Qnf                                                                                                                      (11)

Regional value added and employment impact will be estimated in the same manner as output except that the total requirement coefficients B are converted to total value added and employment coefficients.

Results

Table 3 gives the marine fisheries percentage contribution to the north Norwegian economy. We have data for the total marine fisheries only for 1987. For aquaculture data has also been collected for 1999.

Table 3. Total contribution to the North Norwegian economy. In %

Measure
Aquaculture
        Captured Fisheries
Total


1987
1999
1987
1999
1987

Production value
1,2%
5,5%
13,4%
n.a.
14,6%

Value added
1,5%
n.a.
11,2%
n.a.
12,7%

Employment
1,5%
n.a.
11,6%
n.a.
13,1%

In 1987 the marine fisheries total contribution (direct and indirect effect) varied from 12,7% to 14,6% depending on what measure used. The value added impact was 12,7% and the employment impact was 13,1%. This again indicates the region’s strong dependency on marine fisheries.

The development of the aquaculture industry is of interest to examine closer. As seen from table 3, the total contribution to the north Norwegian economy in 1999 was more than four times higher than in 1987. There are two reasons for the increased impact. Firstly, a substantial increases in the production value in the 12 years period. Secondly, the aquaculture industry has become a more integrated into the north Norwegian economy, particularly through locally produced feed and smolt. The increased integration of aquaculture into the north Norwegian economy is reflected in the output multipliers that has increased from 1,6 in 1987 to 1,9 in 1999.

Although similar estimates for the captured fisheries are not available for 1999, it is safe to assume that the employment impact of the captured fisheries in the regional economy has declined as reflected in the declining trends in direct employment in the captured fisheries.

Summary

For 1987, estimates of the total contribution (direct and indirect effect) of marine fisheries in the north Norwegian economy range from 12,7%, 13,1%  to 14,6% in terms of value added, employment and  production value. The direct contribution in 1999 for the first two measures is 5,5% and 7,3%.  
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