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: Modeling cumulative effects of nutrient surpluses in agriculture

A dynamic approach to material balance accounting
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5. Conclusions

We have critically examined the conventional approach to material balance accounting as
applied to nutrients in agricultural production. Our main thesis is straightforward. We argue that
the conventional static models that ignore the accumulation of nutrients to soil, water and air

overlook an important dimension of the nutrient cycle: the time. We proposed a dynamic model
of material balance accounting which is generally applicable to any stock pollutants. We then

applied the proposed dynamic model to the cases of the two main nutrients, nitrogen and
phosphorus. Using empirical data of Finland, we estimated the flows and stocks of nitrogen and
phosphorus for the years 1961 — 2009. The empirical study shows that it is possible to construct
meaningful estimates of the nutrient stocks at the aggregate level of a country using the
information and data that are readily available. In our view, the empirical study also
demonstrates that dynamic modeling can provide useful information and insights beyond the
conventional material balance accounts. For example, we found the decay of nutrients to be

considerably more stable over time than the annual surplus of nutrients would suggest.
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