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Overview

We evaluate the economic impact of mitigation policies in the primary sector that are being implemented or discussed in the Mexican policy making arena.  The paper considers three scenarios that include the following actions: promoting renewal energy from livestock, changing livestock planning activities, increasing energy efficiency in water pumping and irrigation, and substituting chemical for organic fertlizers. Our research then evaluates the impact of different policies on GDP, sectoral production, consumption and social welfare for Mexico. The model used is a CGE static model, with land as a fixed input for agriculture and livestock. The results show that these policies are aligned with economic growth objectives, contributing to mitigate GHG and increase productivity in agriculture and livestock. 
Methods

Our work follows the tradition of computable general equilibrium modeling and is largely based on earlier work by Ballard et al. (1985), and Shoven and Whalley (1984). The model is based on Rutherford’s work on nonlinear complementarity problems and utilizes the solution algorithm MPSGE (Rutherford, 1987, 1999; Böhringer, Rutherford and Wiegard, 2011) developed by Rutherford and integrated into the Generalized Algebraic Modeling System (GAMS). The model employed is based on Boyd and Ibarrarán’s model (Boyd and Ibarrarán, 2002, Ibarrarán and Boyd, 2008).
In order to adequately simulate the agricultural and livestock sectors, we modified the model to introduce land as a capital input. Therefore, the model now considers the tradeoff among competing promotion policies that aim at increasing production in agriculture and livestock. The model is national and includes consumers, producers, government and a foreign sector. In all the model contains 13 producing sectors and 4 consumer groups (or agents), clustered according to their income. It is calibrated to a 2010 social accounting matrix with data from national statistics and other national and international sources (Ministry of Finance, The Mexican Central Bank, World Bank, among others). 
Results

In the first of our counter-factual scenarios (agricultural policies) we find that savings, GDP, and the welfare of all four agents goes up. Furthermore, since agricultural goods are a necessity, this policy is slightly progressive with larger percentage gains going to the poorest agents in society (due to declining food prices). Government income shows a modest decrease since government outlay for bio-fertilizer use slightly outpaces the savings they experience as a result of their cutbacks in water pumping subsidies.
Bolstered by a decline in the relative prices of food and energy items, the welfare of all consumers would go up in our second scenario (livestock policies). The highest percentage gains accrue to the poorest agents (i.e. Agents 1 and 2) since food and basic energy are, by and large viewed as necessities. Savings and GDP would also rise, but government income would go down due to the subsidies given for the implementation of this policy. As before, international trade would remain largely unaffected since a policy such as this would be primarily aimed at stimulating production in the domestic market.

In our third and final counter-factual scenario we combine the model changes introduced in the previous two simulations  and examine their combined impacts. There is a marked increase in the production of both agricultural and livestock outputs, and a sustained increase in the consumption of food and energy as well since the price of those goods and services fall.  Manufacturing output has strong input-output linkages to both agriculture and livestock, and, as a consequence, manufacturing output goes up significantly.
Conclusions

Primary activities in Mexico are socially important since they provide work for a large share of the poorest households in the country. However, their contribution to GDP is very limited. The results show that there are productivity increasing policies that would increase welfare, augment the contribution of these sectors to the economy, as well as enhance their participation in climate change mitigation targets.
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